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ABSTRACT 
This thesis describes the technical manpower problem of New Zealand 
industry and explains the importance of defining the behaviors of technically 
qualified people for the solution of the problem. 
Idealized operational definitions are developed for designing, planning, 
leadership, organising, acquaintance and management. The practical applic-
ation of the definitions for designing questionnaires about the work performed 
by technical personnel is illustrated by a description of a survey conducted on 
behalf of the New Zealand Engineering Industry Training Board. 
Finally, some brief comments on technical manpower adaptation are 
presented. 
For easy reference the conclusions are presented on a set of blue pages 
(Chapter twelve). Each conclmlion contains a referonce to the chapter in 
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LIST OF SYMBOLS 
General 
a purposeful individual (or subject). 
a goal-seeking or purposeful individual (or subject). 
an available course of action for a subject in a purposive 
state. 
a message. 
a possible outcome for a subject in a purposive state. 
a state variable. 
choice environment of a purposeful individual in a purposive 
state. 
a moment of time. 
a time-period. 
an object, event or their properties. 
Psychological Properties of an Individual 
degree of familiarity a subject has with a course of action 
Ci relative to an outcome oj. 
degree of intention a subject has for a course of action Ci. 
degree of intention a subject has for an outcome Oj. 
degree of knowledge of a subject of a course of action Ci 
relative to an outcome Oj. 
viii 
degree of understanding of a subject of a course of action Ci 
relative to an outcome oj. 
efficiency of a course of action ci relative to an outcome Oj 
for a subject. 
expected relative value of a subject in a choice situation. 
expected relative value of a subject for outcome Oj in a choice 
situation. 




























l!1V(d or ,,fficieney or uvailablc counws of ac:tion for 
outcomo oj. 
ix 
the probability that a subject will produce a course of action 
ci. 
the probability that outcome oj will occur. 
the relative value of an outcome Oj to a subject. 
amount of control a subject has over a course of action Ci 
relative to an outcome Oj. 
amount of control a subject has over a course of action Ci 
relative to a set of n outcomes. 
amount of control a subject has in a purposeful state relative 
to a set of m courses of action and a set of n outcomes. 
Interpersonal Properties of Individuals 
amount of acquaintance an individual A has with another indiv-
idual Band a course of action Ci relative to an outcome Oj. 
amount of familiarization an individual A has for another 
individual Band a course of action Ci relative to an outcome 
oj. 
acquaintance function of one individual for another. 
familiarization function of one individual for another. 
0-leadership function of one individual for another. 
generalized 0-leadership function of one individual for another. 
management function of one individual for another. 
generalized management function of one individual for another. 
K-organising function of one individual for another. 
generalized K-organising function of one individual for another. 
u-organising function of one individual for another. 
generalized u-organising function of one individual for another. 
















amount of management an individual A has over another B 
relative to an outcome Oj. 
amount of K-organising an individual A has over another B 
for a course of action ci relative to an outcome oj. 
amoQPt of u-organising an individual A has over anothe:f B 
for a course of action ci relative to an outcome Oj• 
Sets 
set of available courses of action in a choice situation. 
set of possible outcomes in a choice situation. 
set of essential properties of a concept. 
set of essential properties of an image. 
set of essential properties of an object. 


























There are many problems in the New Zealand engineering industry 
regarding the training and utilization of technical personnel. For example, 
industry spokesmen say the training given to graduate engineers does not suit 
their requirements. The situation is made worse because many companies, partic-
ularly the smaller ones, will not employ inexperienced graduates : the training 
of these people occurs mainly in the public sector. Experience gained in that 
sector is not wholly appropriate for nor transferable to the private sector. 
Complaints are also received from young graduate engineers. Some of 
them working in the industry say they cannot obtain the practical experience 
needed for registration. A shortage of suitably qualified engineers to super-
vise the work of trainee engineers makes this problem more acute. 
The New Zealand Government too, has its problems regarding technical 
manpower. It is concerned with providing adequate numbers of the various 
types of technically qualified people required by the existing industry: a 
difficult task to accomplish. It also has the problem of establishing indus-
tries with technologies new to New Zealand. Past attempts at this have not 
been successful because the New Zealand technical personnel have not had the 
training and experience to be competent in their new jobs. 
Professor Mccallion, through his association with the Engineering 
Industry Training Board, became aware of the problems confronting the Government 
and industry. He believed a major step towards their solution would be 
achieved if scientific models of technical staff could be developed. 
research project was initiated for that purpose. 
This 
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A surprising feature ~f the project is it mainly involves the social 
sciences but both Professor Mccallion and the author are engineers. Obviously, 
undertaking a project of this nature for a Ph.D. thesis must be justified: 
there are three reasons why the author agreed to it. 
Firstly, obtaining a sound appreciation of the social sciences was 
important to the author whose ambition is to be an operational researcher. 
One of the skills of an operational researcher is to have a good knowledge of 
disciplines other than that in which one specializes. 
I 
Secondly, it was intended to use an extremely powerful conceptual 
system proposed by Ackoff and Emery (1972) as the basis for the project • 
They comment on their work by saying: 
..• it shouZd be emphasized that what is attempted here is only secondariZy 
intended to provide systems-oriented scientists and engineers with additionaZ 
quantitative toots and techniques for their kits; it is primariZy intended to 
provide them with a new kit for new and old tooZs and techniques. We try to 
provide a new way of thinking about and dealing with behavioraZ variables by 
constructing weZZ-defined measures, not by attempting to add to the already 
numerous ill-defined indexes of suah variables. Our efforts will not make it 
easy for others to deal rigorously and objectively with the riahness, subtlety, 
and compZexity of human behavior, but, if suocessfuZ, they will make it possible. 
(p.11). 
With their system the author believed sufficient progress could be made in 
the social sciences to produce a thesis of acceptable standard. 
Thirdly, the author would have a greater understanding of the work 
performed and problems faced by engineers than a psychologist or sociologist. 
This was considered an advantage for the task of modelling their activities; 
one which more than offset the lack of knowledge of social science techniques. 
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The initial aim of the project was to develop a theoretical method 
to assess technical manpower requirements for jobs in an organisation. The 
meaning of this definition and its ramifications for the researcher are 
discussed in detail in the next chapter. It is concluded that if this work 
is to be useful to the scientific community - and it is intended that it 
should - the research project as initially defined should be abandoned. 
Chapter three explains how the research project was redefined; develop-
ing idealized operational definitions of several technical manpower activities 
is considered suitable work for a Ph.D. thesis. 
presented in Chapter four. 
A discussion on defining is 
Chapters five to nine discuss and develop definitions of the concepts 
designing, planning, leadership, organising, acquaintance and management. 
Chapter ten describes a survey which illustrates how idealized definitions 
and concepts can be used to design questionnaires about the work performed by 
technical personnel. 
Thoughts on technical manpower adaptation are presented in Chapter 
eleven. 
The thesis has been designed to be an efficient reference source for a 
variety of readers with different purposes. The abstract is printed on a 
yellow page for easy reference; and each chapter is self-contained, with 
important conclusions printed on blue pages at the end of the chapter. All 
these conclusions are combined and presented on blue pages as Chapter twelve. (l) 
( 1) Footnote: The influence of Stafford Beer on this design wi U be apparent 
to readers familiar with his work. ' 
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TIIE NATURE OF THE TECHNICAL MANPOWER PROBLEM 
2.1 PURPOSE OF RESEARCH 
The initial definition of this research project was to develop a 
theoretical method to assess technical manpower requirements for jobs in an 
organisation. Before the research problem can be formulated this definition 
needs to be clarified: 
(1) to develop a theoretical method: it was intended to develop an explicit 
method which would produce objective models of technically qualified people, 
to replace the intuitive methods and subjective models of management consultants 
and the like • 
(2) to assess technical manpower requirements for jobs: the reasons for 
assessing technical manpower requirements for jobs are: 
(a) to control the movement of technical personnel into, within, and out 
of existing organisations, 
(b) to design organisations using technologies familiar to New Zealand, 
(c) to design organisations using technologies unfamiliar to New Zealand. 
Technical personnel were restricted to qualified engineers. 
engineer was defined as: 




a Registered Engineering Associate, 
a Registered or Chartered Engineer, 





(b) a person who had gained 
(i) a University degree in engineering, 
(ii) a New Zealand Certificate of Engineering or Draughting, 
or an equivalent overseas qualification. 
(3) organisations: The research results were intended to apply to production 
organisations in New Zealand industry. However, as New Zealand is an indust~ 
rially under-developed country it was thought the results might apply to other 
under-developed countries as well. 
2.2 AIMS OF RESEARCH 
The specific aims intitially agreed upon were: 
(1) to define the technical manpower problem, 
(2) to select a particular aspect of this problem for investigation; in 
particular, to produce a rigorous conceptual system from Paterson's (1969) 
decision band theory and show where it fits within the overall problem, 
(3) to conduct a technical manpower survey for the New Zealand Engineering 
Industry Training Board, 
(4) to incorporate some of my theoretical findings in the survey. 
2.3 FORMULATING THE TECHNICAL MANPOWER PROBLEM 
The technical manpower problem was initially conceived as an applied 
research problem. An understanding of it was essential if a theoretical frame-
work for applied research was to be produced. 
Ackoff (1962) has noted the requirements to formulate an applied researc'. 
problem: 
... any problem situation, and hence research-problem situations can be 
represented by the following equation: 
where 
V = f(X . .,Y .) 
-i J 
V = the measure of performance or accomplishment that we seek 
to maximize or minimize. 
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X. = the aspects of the situation we can control; the 'decision'., 
t 
or 'choice' or 'control' variables. 
Y. = the aspects of the situation (environment of the problem) 
J 
over which we have no control .... (p.28). 
· ... In applied research it is necessary to translate the decision maker's 
problem into a research problem. This requires a complete identification of 
the components of the decision maker's problem which are 
(1) the decision maker(s)., 
(2) his (or their) relevant objectives, 
(3) the possible courses of action, 
(4) the context: those aspects of the problem environment which., though 
not subject to the decision maker's control, may affect the outcome 
of his choice of action. These may be 
( a) 'acts of nature', or 
(b) acts of other decision makers 
(p. 67) • . 
reactions or counteractions 
Ackoff's scheme was used to identify the essential features of the 
technical manpower problem. As these are described the reader will become 
aware of the extreme complexity of the situation. This significantly influ-
enced the work undertaken by the author. 
The decision makers are the New Zealand Government and the Management 
of companies in industry. The Government is primarily involved through the 
Vocational Training Council, Industry Training Boards and educational instit-
utions, but political representatives will also be involved. Complete 
identification of all the decision makers is a research project in itself. 
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The objectives of the decision makers are {1) to control the movement 
of technical people into, within, and out of the industry, and (2) to design 
new organisations so that industry adapts successfully to its environment. 
The Government's problem situation will be different from that of management 
in a particular company. The latter, however, will be included in the former. 
By appropriate resolution of the Government's situation each company's problem 
situation can be represented. It was assumed applied research would focus on 
the general problem. 
For the Government to have deliberative control a model of its problem 
is required. This must include all the companies in the industry an eco-
logical model would probably be used. It will also include the environment 
of the industry; for example, overseas competition, the transportation system 
(domestic and international), and the energy system. 
aspects will be a major research project. 
Modeliing each of these 
The career structures of technically qualified people cannot be ignored 
either; this involves taking into account their goals and values in life. 
Consequently, attention must be directed to the whole of New Zealand society 
and its values. Other relevant factors could be discussed, but it should be 
clear by now how the problem is expanding outwards - generating further problems/1) 
Let us look instead at the kind of model management needs to control its 
technical staff. Initially one might assert that a model of each technically 
qualified person would be sufficient. This is not the case because (1) to 
determine the behaviors required from each person one must be able to differ-
entiate between those which are relevant to the company's activities and those 
which are not - a model of the company as an individual is required; and (2) 
any system is more or less than the sum of its parts. A model of one person 
(l)Footnote: an initial attack on the Government's problem could be made 
using an approach suggested by Beer (1962). 
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(A) may give another control over A while A acts alone, but it will not 
provide control when A acts in a group. 
is also needed. 
A model of the company as a system 
Summarizing then, management requires three kinds of model to control 
their technical staff: 
(1) a model of the company as an individual interacting with its environment, 
(2) a model of the company as a system, each person being considered as an 
'I 
'individual element in the company, 
(3) a model of each person as a system. 
These will be necessary for the design of new organisations as well. 
At this stage, I believed a suitable management control model could be 
developed from Paterson's work (1969). His decision band theory classifies 
the kinds of decisions people make as members of an organisation. Paterson 
maintains five levels (bands) of decision exist in all organisations (horizontal 
differentiation). He also identifies the primary functions which he considers 
are necessary and sufficient for any organisation to survive (vertical differ-
entiation) . Members of an organisation are classified by their function and 
decision band. 
Paterson primarily used his theory for grading jobs, but I could see 
no methodological difficulty in using it for manpower selection. The decision 
band theory can be used to classify each person in an organisation. The 
personality functions for successful behavior in each class can then be 
determined, as shown in Figure 2.1. Finally, a theory relating these person-
ality functions to different types of organisations could be developed. 
My intention was to formulate Paterson's model using the conceptual 
system of Ackoff and Emery (1972), develop a method of applying the model to 
determine the successful personality functions, and show where the model fits 
in the general problem situation previously outlined. 
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2.4 PROBLEM-ORIENTED RESEARCH AND THE TECHNICAL MANPOWER PROBLEM 
Classification of the type of research necessary to investigate the 
technical manpower problem is important, because each of the three types -
fundamental, applied a~d problem-oriented - requires a different approach by 
and a different orientation of the researcher. Hence, each would require a 
different content in the theoretical framework I intended to produce. To 
assist the reader in the following discussion I shall state my conclusion 
first: the technical manpower problem is generic and requires domain-based 
problem-oriented research for its inquiry. 
The character of domain-based inquiry is described by Trist (1975): 
If fundamental research is discipline-based, problem-oriented research 
may be said to be domain-based. Domain-based inquiry links a group of sciences 
to a major sector of social concern. The problems are generic ~ather than 
specific. They give rise to meta-problems. They require on-going endeavour 
leading to cumulations of findings rather than 1solutions' .... Disciplines 
across the entire range of the physical, biological and social sciences tend 
to be drawn in. Their weighting and salience vary enormously between domains,, 
which have very differ-ent centres and may evolve very different configuraUon1L 
Scientists, professionals, administrators and political representatives 
all become involved. The texture of their relationship differs from what it 
is in fundamental research, where scientific interest predominates, or applied 
research, where user--interest predominates. The relations of the different 
actors in a pr-oblem-or-iented domain is that of collaboration .... (p.91-92). 
... There is accumulating evidence that field-determined, generic, problem-
oriented research expresses the critical relation between science and society 
in the transition to post-industrialism .... This is so also in developing 
countries making the transition from pre-industrialism to industrialism under• 
the same turbulent conditions in which the advanced countries are concerned 
with the transition to post-industrialism. A recent UNESCO SUl'Vey has 
doawnented this theme an o uJOY'ld tY'end .... (p. 98) • 
.. . the domain of concern is with multi-organizational clusters rather than 
with single organizations; this has had the effect of directing attention 
both to the wider society and to the individual as a member of the social 
aggregate. (p.114). 
The justification for my conclusion is: 
(1) New Zealand is undergoing a transition from pre-industrialism to 
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industrialism under what I consider to be turbulent conditions. Therefore, 
I expect domain-based research to express the critical relation between science 
and society. 
(2) 1'he expanding nature of the problem is typical of generic problems 
requiring domain-based inquiry i.e. they give rise to meta-problems. 
(3) Government's concern is with the industry as a whole i.e. a multi-
organisational cluster. This factor and concern with the career structures 
of technical personnel will direct attention to the wider society and to the 
individual as a member of the social aggregate. 
(4) The broad range of decision makers concerned with the problem will 
mean that scientists, professionals, administrators and political representatives 
all become involved. 
Trist (1975) points out that problem-oriented research requires collabor-
ation defined at the programmatic rather than at the project level. 
more, he says: 
Further-
The identification of themes for progranvnes cannot in the case of 
collaborative research be made in the abstract. These themes can be reached 
only by an analysis and realization of the nature and meaning of field exper-
iences which carry social science engagement. (p.114-115). 
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With my limited resources it was apparent I would not be able to formulate 
the technical manpower problem nor define appropriate programme areas within 
which future research might be conducted. I decided, therefore, to concen-
trate on a specific project - the development of Paterson's model. 
2.5 DECISION BAND THEORY A CRITICAL ANALYSIS 
The discussion which follows describes some of the limitations and 
inadegciacies of Paterson's model. The conclusion is reached that his model 
should be discarded and the research project, as initially defined, abandoned. 
Paterson's theory of organisations is based on an analogy with organisms. 
Ackoff and Emery (1972) stress that care should be taken with such analogies 
because the two systems are fundamentally different: the elements of the 
former are purposeful whereas those of the latter are not. For this reason 
I am not convinced that Paterson's set of primary functions is sufficient, 
although I believe it to be necessary. An additional function, dealing with 
morality or ethics, may be necessary for organisations to survive in certain 
types of environment. If Paterson's model was to be used, it was essential 
I determine which functions are necessary and sufficient for an organisation 
to survive: a project beyond my resources. 
Paterson defines his decision bands in terms of the actions performed 
by people. This is acceptable provided the other components and parameters 
of the decision situations are clearly identified. Unfortunately, in his 
presentation these are implicit and I found it impossible to interpret his 
work objectively. Furthermore, he seems to consider jobs to be static, i.e. 
he assigns each person one unique set of decisions to make on behalf of the 
organisation. Jobs are arranged so that the majority of the decisions in 
each particular job are in the same band. This philosophy appeared to conflict 
with the work of Emery and Thorsrud (1975) regarding industrial democracy in 
Europe. 
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The turning point in my work was a fortuitous meeting with Professor 
Churchman. He pointed out the difficulties of reconciling Paterson's static 
model with the dynamic aspects of organisations. Professor Churchman also 
directed me to the work of Stafford Beer, for which I am extremely grateful. 
Beer (1972) has produced an exceptionally penetrating cybernetic model 
of organisations. Although I only partially understood Beer's work at this 
stage, J recognised that his model was obviously superior to Paterson's model. 
• I k (1) Consequently, I decided to concentrate my efforts on Beers wor. 
The model proposed by Beer is at a very advanced level and I soon 
realized I would not be able to understand it sufficiently to develop it for 
my thesis. It was possible for me to use his work to produce a sub-model of 
some particular aspect of the technical manpower problem, but I declined to 
do so for two reasons: 
(1) A frame of reference is required if the sub-model is to be related to 
other work being conducted on this problem. It was considered impractical 
to develop the necessary collaboration with other researchers to establish a 
frame of reference because of the delay involved. 
(2) I could assume a frame of reference, but without collaboration with 
other researchers I may well duplicate research which had already been conducted. 
The practical value of my work would be correspondingly diminished. 
The problem now confronting me was this: what work should I undertake 
for my thesis, given that I could not formulate the technical manpower problem 
nor define programme areas within which future research might be conducted, 
and would not produce a sub-model of some aspect of the problem? 
(l)Footnote: I now believe Paterson's work may be useful provided the user 
has a good understanding of Beer's work. I consider the former 
approach to be a crude, practical way of applying Beer's cyber-
netic model in certain situations. 
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The solution to this seemirigly insoluble problem is given in.the next chapter.(l) 
(1) 
Footnote: At aZZ stages I intended to aonduat a sUPVey for, the EITB but 
this was. never inten(jed to be the major par,t of my thesis. 
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'I'HESlS I 
'l'he technical manpower problnm is : how do Lhe New ZeaL,nd Government 
and management of companies in New Ze21.land industry control the rnoVE!rnent of 
technicc1.l1y i:1ual.ified people into, within, and out oE the industry and design 
new organi~ations so that the es and indw· successfullv to 
their environments"? 
Inquiry of this probJ.ern requires domain·-based problern~oriented research. 
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CHAPTER 3 
THE RESEARCH PROJECT 
3.1 INTRODUCTION 
This chapter discusses modelling and identifies several .variables 
considered to be essential for any model of technical manpower. The content 
of a scientific model of the Government's problem situation will depend on 
the orientation of the researcher, but all will contain variables and constants 
which must be defined if the models are to be meaningful. 
It is concluded that developing idealized operational definitions of 
the variables mentioned above would be a suitable research project for this 
thesis, because they will provide scientific standards for all researchers 
regardless of their orientation. 
3. 2 MODELS 
A lucid description of scientific models is given by Ackoff (1962, 
p.108-109): 
Saientifia modeZs .•• aroe roeproesentations of states, objeats, and events. 
They aroe ideaZized in the sense that they aroe Zess aompZiaated than roeaZity 
and henae easier to use for roesearoah purposes. These modeZs aPe easier to 
manipuZate and "aaroroy abouttt than the r>eal thing. The simpUaity of modeZs, 
aorrrparoed with r>eaZity, lies in the faat that onZy the relevant prooperoties of 
roeality arie roepr>esented ••.. Saientifia models aroe utilized to aaaumulate and 
relate the knOIJ)ledge we have of differoent aspects of roeality. They aroe used 
to roeveaZ reaZity and - moroe than this - to serove as instPUments foro explaining 
the·past and the present, and for prediating and aontroZZing the future •••• 
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A scientific modeZ is, in effeat, one or a set of statements about reaZity. 
An individual's model of his decision (choice) or problem situation 
is his representation of it. It consists of what he believes to be: 
(1) The coUPses of action avaiZabZe to him. 
(2) The possibZe outcomes of the avaiZabZe coUPses of action. 
(5) The possibZe states of the choice environment (possibZe vaZues of the 
unaontroZZed variabZes that can affect the outaomes of avaiZabZe aoursea of 
.'\ 
aationJ • 
(4) The probabiZity that eaah of the poasibZe states of the ahoiae environ-
ment is the true one, 
(5) The effiaienay of eaah avaiZabZe aourse of aation for eaah possibZe 
outaome in eaah possibZe state of the ahoiae environment. 
(6) The reZative vaZue of eaah poasibZe outaome. 
In short, an individual's modeZ of a ahoiae situation must map, ho!JJever 
inadequateZy, the components and parameters of the ahoiae situation, 
~ckoff and Emery (1972, p. 82)]. 
A model of technical manpower, therefore, must map the components and para-
meters of the Government's problem situation. 
The behaviors of technically qualified people will be essential elements 
of any model of technical staff. If these are to be represented in a symbolic 
model, which is the type science aims at producing, then they must be defined. 
I decided to define some of them for my thesis. To satisfy the requirement 
that my work be useful for various researchers, regardless of th~ir orientation 
to the problem, idealized operational definitions would have to be developed. 
This type of definition is a scientific standard of a concept, which consists 
of: 
••• an expZiait statement of the conditions under whiah, and the operations by 
whiah, questions conaerning the aoncept ideally ought to be an8b1ered G1,ckoff 
and Emery (1972, p.7)]. 
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Developing idealized operational definitions of the behaviors of 
technical personnel satisfies the boundary conditions of the problem conclud-
ing the preceding chapter. The definitions will be useful as it is unlikely 
idealized definitions of those behaviors have already been developed. Even 
if they have my work will be useful, because it will provide another viewpoint.(l) 
My colleague, Rod Jones, suggested I define an integrated set of 
behaviors. I selected planning, leading, organising, managing and designing. 
The first three are frequently cited as management functions. So also is 
controlling, but it was not included because it has been defined by Ackoff and 
Emery (1972, p.154). Designing was included because it is an important engin-
eering activity and it is often confused with planning. 
· 3,3 RESEARCH PROJECT DEFINITION 
The aims of my research project, finally agreed on, were: 
(1) ~o develop idealized operational definitions of designing, planning, 
leading, organising and managing using the rigorous conceptual system of 
Ackoff and Emery (1972). 
(2) •.r.o conduct a survey for the New Zealand Engineering Industry Training 
Board. 
(3) To investigate any areas of research highlighted by the survey, if 
time was available. 
(l)Footnote: this worked in weZZ with the EITB survey. The auns of the 
su:rivey had been speaified at this stage, and one of them was 
to identify the tasks performed by engineers in industry - to 
do so required definitions of those tasks. 
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:Joma.in-,,based inquiry of the technical manpower problem will aim to 
produce a symbolic model of the situation. 
The following behaviors will be essential elements of this model: 
designing, planning, leading, organising, and managing. These must:. be 
defined if the model is to take on meaning. 
The most useful definitions will be idealized operational definitions 
bP-cause they provide a scientific standard for all researchers, regardless 
,--..F .,,hni y· orientation .. Production of these definitions \•Jill be a suitable 





The importance of defining cannot be overemphasized. Ackoff (1962, 
p.174) notes: 
Defining is an aspect of the research process which all too few 
scientists take very seriously. !!!he meanings of the concepts are too. 
often taken for granted. Yet definitions are essential as criteria for 
relevance of data used in evaluating variables and constants in all types 
of scientific statements: theories, Zaws, facts, and decision models. 
Furthermore, he points out: 
!!!he progPess of science, pure and applied, is as dependent on progress in 
defining as on progress in any other aspect of inquiry (p.175). 
Our main concern is the relevance of defining to models because it 
is intended that the definitions produced in this thesis be used in technical 
manpower models. The type of models we are considering are symbolic ones. 
The relevance of defining to these is succinctly stated by Ackoff (p.141): 
The symbols in a symbolic model represent variables, constants, and the 
relationship between them. In its symbolic fom the model represents only 
the structure of the problem and the phenoma involved. !!!he model takes on 
meaning or content only when the symbols and the things which they represent 
are defined. 
There are two types of defining in science conceptual and operational. 
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Conceptual defining is sometimes called constitutive .•• This type of definition 
relates the concept being defined to one or more other concepts and generally 
takes a form aimiiar to that of dictionar•11 definitions. OpePationaZ defin-
itions, on the other hand, relate a concep~ to what would be observed if 
certain operations are performed under specified conditions on specified 
objects (Ackoff, p.141). 
4.2 OPERATIONAL DEFINING 
The aim of operational defining is to specify a set of operations by 
which questions regarding a concept can be answered. The set of operations 
and the conditions under which they are to be performed should be ideal ones 
i.e. those which cannot .be practically carried out and met. The reason for 
idealized operational defining is clearly explained by Ackoff (1962, p.152): 
••• specification of ideal (or optimal) observational conditions and proced-
uxies is quite important if we want to know how good are the results we event-
ually obtain, Further, and more important, the ideaZ conditions and proced-
uxies act as a standard by means of which we can compare observations made 
under different conditions using different operations by making adjustments 
in the results so that they represent what would have been obtained under 
the standard conditions. 
The variables and constants which appear in a model represent objects, 
events or properties of these. Objects and events are defined in terms of 
their essential properties, therefore all operational definitions should be 
definitions of properties. 
Pro:1?erties.:.Can be classified into two types: structural or functional. 
A structural property is any geometric, kinematic, mechanical, physical, or 
morphological property e.g. the temperature of an object. 
erties are essentially deterministic. 
Structural prop-
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Functional properties refer to: 
... the origin OP uae to which objects can be put OP put themaelvea (Ackoff, 
p.175). 
These properties are essentially probabilistic i.e. measures of functional 
properties are measures of probability. An example of a functional property 
is the degree of aggressiveness of an individual. 
4.3 CONTENT OF DEFINITIONS 
A procedure for defining is given by Ackoff (p.150) as follows: 
(1) Examine as many definitions of the concept, past and pPesent, as 
possible. Keep in mind the chronology of the definitions examined. 
(2) Try to identify the aore of meaning toliJaPd whiah the definitions 
seem to be evolving. 
(3) Formulate a tentative definition based on this aore. 
(4) Examine usage of the aonaept in the context of the pPoblem OP question 
to which the research is directed and determine if the meaning you have form-
ulated wilt serve the decision makerB'.or research objectives. If not, make 
necessary revisions. 
(5) Submit the definition to as wide a criticaZ appraisat as possibZe and 
make any justifiabte revisions suggested by the criticism. 
The above procedure, except for item (5), was followed in formulating 
the definitions given in Chapters 5-9. Item (5) was excluded because it 
was considered incompatible with the intention of obtaining a Ph.D. degree. 
Item (4) caused considerable concern because the definitions are 
intended to assist various researchers, in different problem situations, 
develop models of technical personnel •. Current usage of a particular concept 
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was examined across a range of relevant disciplines and a definition was 
formulated which seemed most appropriate for that range. Quite clearly I 
cannot hope to have resolved all the ambiguities and meanings attributed to 
the concepts involved. 
constructive discussion. 
I believe, however, I have provided a basis for 
A detailed procedure was developed from the first three stages of 
Ackoff's method. This procedure is described below: 
( 1) Look for library references using the subject catalogue. Jot down 
all references specified under the appropriate subject heading. 
(2) Choose one or two books of selected readings from the reference list, 
and read each book completely. This provides an initial orientation to 
the concept. These books are chosen initially because. they. contain several 
viewpoints. At this stage, also, the Oxford English Dictionary definition 
is obtained. 
(3) Rearrange the list in (1) into a set of bibliographical groups. 
Each group consists of a set of book references which are located near each 
other in the library system. Conduct the literature survey according to 
the groups. This is the fastest way of working through the list and it 
enabl.es one to find other relevant works not on the list, but in the same 
bibliographical groups as the listed references. 
Clearly, not every book can be read completely7 however, those works 
which are considered to be authoritative on the subject should be read 
completely. For the other works, read as much as is necessary to interpret 
each author's definition. 
(4) Record each author's name, the date of his work, the library reference, 
his definition and other key points relating to the concept. If one author 
includes another's definition in his work copy this down also. There may 
not be time to read the work of the latter author or his work may not be 
available. 
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When the survey of listed works is completed the search can be 
extended to include works referenced by the authors previously surveyed. 
(5) Edit the definitions and identify the core of meaning of the concept. 
(6) Use the most recent definitions to identify the essential properties 
of the concept. 
(7) Use (5) and (6) to formulate a definition of the concept. 
4.'4 PRESENTATION OF DEFINITIONS 
The format for the next five chapters (excluding Chapter B)is: 
(1) Introduction. 
(2) Historical analysis (mainly based on the Oxford English Dictionary): 
(a) presentation and discussion of a sample of definitions. 
(b) identification of the core of meaning of the concept. 
(3) Identification of the essential properties of the concept. 
(4) Presentation and discussion of the definition. 
(5) Analysis of the concept in detail, where this has been carried out. 
The number of references has been reduced by selecting a sample of 
the definitions for discussion. For each concept, the literature surveyed 
is presented in a separate appendix (Appendices 1 - 5 ) in the following 
manner: 
(1) the works from which the sample definitions have been taken are 
fully referenced; 
(2) the remainder are indicated by an alphabetical list of the authors. 
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Designing is regarded by most professional engineers as the activity 
which distinguishes the professional engineer from the non-engineer. It is 
recognised as an important engineering activity by the engineering profess-
ional institutions. Consequently, considerable research effort has been 
directed at improving design techniques, training engineers to design, and 
developing design aids for the designer. Yet despite this work no adequate 
definition of designing has been formulated. 
Current usage of designing is inconsistent; frequently it is confused 
with planning. The reason for this confusion becomes apparent after a study 
of Figure 5.1, which is a summary of the Oxford English Dictionary defin-
ition of design. The meaning of design ranges from intending something to 
making a sketah OP dPa.1uing of something. There is considerable overlap 
between this definition and the definition of plan given in Figure 6.1 
(p.41 ). 
Two alternatives are available to resolve this difficulty: 
(1) Plan and design can be considered as two different words which have 
the same meaning. One should therefore be deleted. 
(2) They can be considered to have different meanings; therefore defin-
itions should be developed which clearly point out the differences. 
I have selected the second alternative. 
5.2 HISTORICAL ANALYSIS OF DESIGN 
Our search for the meaning of design begins in the 14th century, 
during which design was used as a verb. It had the meaning to mark or 
point out, to nominate, to appoint. 
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During the 15th and 16th centuries the concept was extended and the 
use of design as a substantive appeared. The verb design retained its 
14th century meaning, but also included the following ideas: 
(1) to purpose, to intend anything, 
(2) to devote intentionally, 
(3) to plan, to project, to form an idea. 
The substantive design meant: 
(1) an intention, a purpose, 
(2) a scheme formed to the detriment of another, 
(3) a scheme, a plan of action, 
(4) the idea which an artist endeavours to execute or express. 
The ideas introduced in the 15th and 16th centuries have continued 
to be revised and extended. 
become obsolete. 
The original meaning of design, however; has 
A modern conception of design is provided by Ackoff (1955, p.5): 
To design is to pZan; tha.t is, design is the proaess of making deaisions 
before the situation arises in whiah the decision ha.s to be aarried out. 
It is a proaess of deliberate antiaipation direated tObJard bringing an 
e:x:peated situation under aontroZ. 
Asimow (1962, p.1) relates design to the fulfilment of human needs: 
Engineering design is a purposefui aativity direated toward the goat of 
fuZfiZZing human needs, partiauZarZy those whiah aan be met by the teahno~ 
ZogiaaZ faators of our auZture. 
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He also notes: 
A designer does not usuaZZy produce the goods or services which immediateZy 
satisfy a consumer's needs. Rather, he produaes the modeZ which is used 
as a tempZate for repZiaating the partiauZar good or service as many times 
as is required (p.1). 
The idea that designing produces a 'model' is emphasized by Alexander 
(1970, p.15): 
The uZtimate object of design is fomz ..•• every design probZem begins with 
an effort to achieve fitness betlueen two entities : the form in question and 
its context. The form is the soZution to the problem; the context defines 
the problem • 
He defines the design process as: 
••• the process of inventing physiaaZ things whiah dispZay new physical order, 
organization, fomz, in response to function (p.l). 
Matousek (1963, p.4) observes: 
The designer uses his inteZZectuaZ ability to appZy scientific knowledge to 
the task of creating the d:t>awings which enable an engineering product to be 
made in a way that not onZy meets the stipulated conditions but also pemzits 
manufaatur-e by the moat eaonomia method. 
He distinguishes between designing and planning: 
Nor aan planning be used as an alternative term for design. PZanning is 
rather the preparation of sahemes for the use of Zand, buildings, and indust-
rial equipment (p.3). 
A cybernetic view of designing is provided by As~by (1971, p.253): 
Thus the act of "designing" or "making" a machine is essentially an act of 
communication from Maker to Made, and the principZes of aommunication theory 
apply to it. In partiouZar the measures that were developed for treating 
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the case in which various possible messages are reduced to one message can 
now be applied to the case when Va.Pious possible machines a,pe reduced to 
one machine. 
This definition is objective as Ashby notes: 
Thus the idea of one machine designing another can be stated in exaat and 
general terms - exact in the sense that experiment can be used to show 
objectively whethe"fl OP not this relationship holds (p.255). 
The artistic view of design is illustrated by the following definition 
from the Dictionary of Arts and Crafts: 
design: This is a sketch O"fl layout for a d:tiawing or illustration, or for 
the construation of some objeat. In a.Pt, a design is sometimes 
the interpretation of an artist of some objeat or aaene. 
Churchman (1971) has identified the following characteristics of 
design: 
(1) It attempts to distinguish in thought between different sets of 
behavior patterns. 
(2) It tries to estimate in thought how well eaah alternative set of 
behavior patterns will serve a specified set of goals. 
(3) Its aim is to aonurruniaate its thoughts to other minds in such a 
manner that they aan convert the thoughts into corresponding actions which 
in faat seroe the goals in the same manner as the design said they would ••.. 
(p.5) ••• There is a fourth characteristic of design behavior •.• This is the 
goal of generality, or, as many would put it, methodology; the designer 
strives to avoid the necessity of repeating the thought process when faaed 
with a similar goal-attainment problem by delineating the steps in the 
process of producing a design .••• (p.5) ..• To the four chamateristias of 
design given above, we must therefore add a fifth which is specifi~ to the 
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design of systems: the systems designer attempts to identify the whole 
relevant system and its aorrponents; the design alternatives are defined in 
terms of the design of the aomponents and their interrelationships. (p.8). 
Throughout all the definitions I believe the core of meaning of design 
is to point out the essential features of. In the 14th century design 
meant to point out the essential features of existing objects. Over the 
centuries, that which is connoted by a design has changed from existing 
objects to non-existent objects and future actions. 
5.3 ESSENTIAL PROPERTIES OF DESIGN 
All definitions of design imply the design process is performed by 
psychological individuals. However, there is no reason why it cannot also 
be performed by social groups or purposeful machines, as Pask (1963, p.153) 
observes: 
•.• a designer •.. may be a man, or a group of men, or a meahanism, without 
restnation. 
One essential property of designing is that it is produced by a purposeful 
system. 
The product of designing is a message connoting the essential features 
of something. This point is illustrated by the following statements: 
A designer makes and manipulates shapes in his ,environment. To do so, he 
must aonaeive and aonstruat these shapes •..• The shape itself is any visual 
or semantia or auditory or taatile form, reaognizable as a sign in a given 
universe of disaowise~ [Pask (1963, p.153)] . 
.•• a design is a desaription of an object and a presaription for its produat-
ion; therefore, it will have existence to the extent that it is e:r:pressed in 
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the available modea of communication. {Asimow (1962, p.6)] 
... the definition of design is seen to embrace the process of applying 
principles and techniques for the purpose of defining a device in sufficient 
detail to permit its realisation. [Jones (1973; p.2)]. 
The last two statementsalso indicate the 'something' which has its , 
features delineated, is an object which does not exist when the design is 
produced. The product of designing is a message connoting the essential 
properties of an object which does not exist when the design is produced. 
Two other characteristics are necessary to define designing. 
Churchman has made the comment that designing involves thinking; Asimow 
has noted it fulfills a need. The idea of need fulfilment indicates the 
designer has a cZient whose needs are to be fulfilled. The designer, it 
seems, starts with a brief from his client i.e. he is told something about 
the object he is to design. 
Thinking implies the designer 'creates' in his own mind some of the 
properties he specifies in the design. For him to 'create' these properties 
in his mind two conditions must be satisfied: 
(1) he must not be aware of the complete set of properties in the design 
when he starts designing; and 
(2} he must not perceive a set of properties in his environment while he 
is designing, such that this set and those properties he starts with (given 
in his brief} make up the complete set given in the design. 
5.4 DEFINITION OF DESIGNING 
A purposeful individual (A) designs, if in a choice environment S 
in a time-period t 1 - t 2 : 
(1) A produces a message M1 connoting two or more essential properties 
{p} of a concrete system(s) or object(s), which does not exist in any 
X 
environment at time t 1 ; 
(2) the message (M1) is a potential producer of at least one essential 
structural property of the system(s) or object(s) in some environment S,; 
J 
(3) at time t 1 , A is not aware of the complete set of properties {p} . X 
but is aware of a sub-set {p1}; 
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(4) during time-period t 1 - t 2 , A does not perceive a set of properties 
{ps} in S such that the union of {pJand {ps} e~hausts {px}. 
The set of properties {p} is the design. 
X 
There are several points which should be noted: 
(1) Statement (2) recognises the comrnonsense usage of design where, if 
a person believes a 'design' cannot be used to produce an object in any 
environment, then he would not call it a design. 
(2) I consider the set of properties {p} to be the 'design', rather 
X 
than the message. Translation of a design from one language to another 
produces a different message but does not change {p }; hence, the same object . X 
is connoted. 
(3) The design may be a mental message, as in the case of a surrealistic 
painter or graphic artist; or it may be formed in the designer's environment, 
for example an engineering drawing. 
(4) The design process may be a choice or problem-solving process. 
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5.5 ANALYSIS OF THE DESIGN PROCESS 
A designer starts with a set of properties {p1 } and produces n set 
{p }. 
X 
If these sets could be classified in a meaningful way a useful class-
ification of design situations will have been produced. I intend, now, to 
develop such a classification. 
The minimum amount of information the designer may start with .i.s a 
statement of the user's need i.e. a description and/or explanation of his 
choice or problem situation (the user is the individual who will actually use 
the designed object once it has been produced. The user and the client may 
not be the same individual). The user's desired outcome (end, goal, objective 
or ideal) can be called the genel'aZ function of the system to be designed 
(Refer to Figure 5.2). 
to him. 
The user will, in general, have more than one course of action available 
An instrument used in one course of action can be expected to perform 
a different function in that course of action compared to a different instru-
ment used in another course of action. Yet the set of all the instruments' 
functions in the available courses of action has the function of producing 
the user's desired outcome. I have called the function of an instrument in 
a course of action its specific function or pePforrnance specification. 
I am grateful to my colleague Rod Jones for the following example, 
which will illustrate these two functional levels: 
A mining company wishes to move x tonnes of coal per day from its coal-mining 
plant to its steel-making plant. The distance between the two plants is 




Two possible alternatives for transporting the coal are conveyors and 
It is obvious the performance specification of a truck will be 
completely different from the performance specification of a conveyor; yet 
both of these systems produce the company's desired outcome - x tonnes of 
coal moved per day. 
Given the performance specification of a system its structure must 
next be defined. I have identified two levels of structural classification, 
which are probably sufficient for most purposes. 
difficulty to adding more levels if required). 
(There is no methodological 
The general struatUJ:'aZ classification identifies the different morpho-
logical classes of systems which are potential or actual producers of the 
actions and outcomes given in the performance specification. The specific 
atructUJ:'aZ class is a description of the system sufficient for it to be manu-
factured in some environment. 
The initial set of properties, {p1}, the designer is aware of can 
belong to classes 1 , 2 , or 3 , (see Figure 5.2). By definition a 
design of class 4 is sufficient for the system to be made, hence no further 
design is required. 
or 4. 
The final set of properties, {p }, can belong to classes 2 , 3 , 
X 
This follows from the definition of class 1; it is the minimum 
information about the system which the designer can receive. 
The four classes can be defined more precisely. If {p,} is the set 
1 
of essential properties of an image{s) and {pf} is the set of essential proper-
ties of a concept{s) connoted by a message then: 
{p.} 
if _J._ > 1.0 the message is struoturai, 
{pf} 
{p.} 
. f l. 
l. w-{pf < 1.0 the message is funotionai. 
In other words, structural designs mainly describe and functional designs 
mainly explain. 
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According to this classification, designs of classes 4 and 3 will 
be structural. Functional designs are those of classes 1 and 2. 
Given the above restrictions for {p1 } and {px}, and the further 
constraint that a message connoting properties of any class must also connote 
properties of a higher class - i.e. a message connoting properties of class 
3 must also include properties of classes l and 2 - an exclusive and 
exhaustive set of design situations can be produced. 
Figure 5. 3. 
This is shown in 
type. 
The performance specification of a system will depend on its functional 
Using the scheme of Ackoff and Emery (1972, p.29), I will now identify 
the actions and outcomes necessary and sufficient to define the performance 
specification of each type of system. 
( 1) Passive Functional Systems 
The performance specification of these systems requires definition of 
one functional class of outcomes and one structural class of actions in all 
environments. 
1 class of actions .•...... 1 class of outcomes 
Diagrammatic Representation of Performance Specification 
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(2) Passive Multi-Functional Systems 
Requi.roa spoci Ucation of ono funct.ional clasfl of outcomes in any 
environment, different functions in different environments, and one struct-




2 or more 
1 class of actions ••••••• classes of 
outcomes 
Reactive Functional Systems 
Same as for 1. except different classes of actions in different environ-
ments must be included. 
(4) 
2 or more 
classes of 
actions 




Same as for 3 except different functions in different environments must 
be specified as well. 
(5) 




2 or more 
classes of 
outcomes 
These systems seek one goal in all environments and can perform 
different structural classes of actions in the same or different environments. 
The specification must include all of 3 above, the goal,and how to pursue the 
goal. 
pursuit 
actions • • • ends • • • of • • • goal 
goal 
(6) Multi-Goal-Seeking Systems 
These systems are the same as goal-seeking systems except they can 
seek different goals in different environments - these must be specified. 
(7) 
pursuit 
actions .•. ends . . • of 
goals 
Purposeful Systems 
2 or more 
goals 
There are two types of these systems: objective-seeking and ideal-
seeking. 
(a) Objective-Seeking Purposeful Systems 
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The objective(s) and how to pursue the objective(s) must be given as 
well as all of 6 above. 
pursuit 






(b) Ideal-Seeking Purposeful Systems 
Specification contains all of 7(a) and also includes ideals and how to 
pursue these. 
pursuit 






- objectives - of - ideals 
ideals 
A designer may receive as {P1} any of the items shown in the performance 
specifications above, and produce any of those items as {Px}, provided {Pi} 
and {P} are ordered from right to left.(l) 
X 
Herein lies the source of 
(1) 
Footnote: The message a designer reaeives or produaes must aontain all items 
to the right of the item aonsidered as well as that item itself. 
may be expZiait or impZiait. 
The former 
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confusion between designing and planning. A plan may also contain some 
of the items shown in the diagrams for the design performance specification 
of goal-seeking and purposeful systems (Refer to Chapter 5, p.49). 
The two activities can be differentiated in these instances only by 
referring to the system connoted by the set of properties {p }. 
X 
If the 
system exists at time t 1 , the activity is planning; if it does not, the 
activity is designing. 
! i,• 
it is. 
One may well ask whether this difference is significant: I believe 
The planner has his problem constrained because the structure of 
the system being planned for is fixed. The designer is not so constrained, 
therefore the variety of a designing situation will be considerably larger 
than the variety of a planning situation. Consequently, a designer is a 
greater variety reducer than a planner. I consider designing to require 
more intellectual ability than planning for this reason.(l) 
I believe future research into the design process is most fruitfully 
conducted along the lines suggested by Churchman (1971). He points out the 
importance of other minds to the designer: these are the aZient and the 
decision-maker (the person who receives the design). Investigation of the 
communication processes between client and designer, and designer and decision-
maker, could determine the conditions necessary for successful production and 
implementation of a design. 
My work fits neatly within this schema. I have classified the 
messages a designer receives and produces : these are essential elements of 
the communication processes mentioned above. 
{l)Footnote: This aomment wiZZ onZy appZy when comparing designing and 
planning of systems at the same funationaZ teveZ. 
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THESIS III 
A purposeful individual (A) designs, if in a choice environment S 
in a time-period t 1 - t 2 : 
(1) A produces a message M1 connoting two or more essential properties 
(p} of a concrete system(s) or object(s), which does not exist in any 
X 
environment at time t 1 ; 
(2) the message (M1 ) is a potential producer of at least one essential 
structural property of the system(s) or object(s) in some environment S.; . - J 
(3) at time t 1 , A is not a•,vare of the complete set of properties {px} 
but is aware of a sub-set {p1}, 
(4) during time-period t 1 - t, A does not perceive a set of properties - 2 
{p} in S such that the union of {p1 } and {p} exhausts {p }. S S X 






Planning is an activity which is carried out daily by most people~ 
We plan when we believe the consequences of doing nothing, in a particular 
situation, will be undesj.,rable. Planning is thus an essential aspect of 
our personal affairs, of business activities, of communal and Governmental 
administration. 
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Concern with improving the planning process for business and Govern-
mental administration has resulted in a considerable body of literature on 
planning. Many definitions of planning have been proposed, but most are of 
little value because of their broad context. Planning is also frequently 
confused with other activities,such as forecasting, as Schumacher (1974) 
notes: 
EndZeBB oonfuaion PeauZta from the aemantio muddZe in whioh we find 
ouPaeZvea today. Aa mentioned befoPe, 'pZans' are put fo'P/JXJ,rd whioh upon 
inapeotion tza7n out to PeZate to events tota,ZZy outside the oontroZ of the 
pZanneP. 'FoPeoasts' aPe offePed whioh upon inspeotion tum out to be 
oonditionaZ sentenoes, in other woPds, e::cpZoPator,y oaZouZations. The tatter 
are misinterpreted as if they wePe foPeoasts OP prediotions. 'Estimates' 
are put foT'Ward whioh upon inapeotion tum out to be pZans. And so on and 
so forth. (p.190). 
In this chapter I attempt to sort out this confusion. To provide 
the reader with an initial orientation to the concept of planning a summary 
of the Oxford English Dictionary definition of pZan is shown in Figure 6.1. 
I believe the concepts of planning as to make a plan of something existing 
and to make a plan of something to be constPUcted are best included in 
modelling and designing respectively. I shall concentrate on the idea of 
a plan being a predetermined course of action. 
6.2 HISTORICAL ANALYSIS OF PLANNING 
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The English use of the substantive plan, in the 17th and 18th centuries, 
was a combination of the French and Latin usage. Plan had two meanings: 
(1) a scheme; a form; a model (of action), 
(2) a plot of any building or ichnography; form of any thing laid down 
on paper. 
The verb plan meant: 
(1) to make a plan of something existing, 
(2) to make a plan of something to be constructed, 
(3) to scheme. 
All these meanings have survived to the present day. 
definitions of planning are given below. 
Some modern 
Scott (1972, p.41) provides this definition of planning: 
Planning is an analytical process which encompasses an assessment of the 
future, the determination of desired objectives in the context of tha.t 
future, the development of alternative courses of action to achieve such 
objectives, and the selection of a course of action or courses of action 
from among these alternatives. 
Steiner and Drucker stress that planning is not making future decisions 
but current decisions in the light of their futurity: 
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Planning is not making future decisions. Planning is concerned with making 
current decisions in the light of their futurity .... The basic problem of 
planning is not what should be done in the future but rather what should be 
done now to make desired things happen in the uncertain future. 
(1969, p.18)]. 
[Steiner 
... strategic planning ... is the continuous process of making present entre-
preneurial (risk-taking) decisions systematically and with the greatest 
knowledge of their futuPity; organizing systematically the efforts needed 
to carry out these decisions; and measuring the results of these decisions 
. against the expectations through organized, systematic feedback. [Drucker 
(1959, p.125)] • 
Ackoff, on the other hand, takes an opposing point of view: 
•.. planning is anticipatory decision making: it requires a time lapse beween 
making decisions and carrying them out. (19?2, p.55). 
He defines planning as follows: 
Planning is anticipatory decision making. The decisions involved in it fom 
a system of interdependent parts. Because this system is too large and 
complex to handle all at once, planning must be done in parts, and each part 
must be evaluated and re-evaluated in light of at least one other part. The 
system being planned for is part of a dynamic environment which is such that 
organizational perfomance is Zikely to deteriorate unless management inter-
venes in the processes going on inside and outside the organization (p.56). 
Murdick gives a detailed definition of planning: 
Planning is a conscious intellectual process characterized by (a) identifi-
cation of a need or reflection of a stimulus, (b) accumulation of infomation, 
(a) relating of bits of information and beliefs, (d) establishing objectives, 
(e) establishing premises, (f) forecasting future conditions, (g) structux,ing 
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alternative chains of actions based upon sequential decisions, (h) ranking 
or selecting total plan,s which will achieve the best balance of ultimate 
objective and subsidiary objectives, (i) establishing policies, and (j) 
establishing standards and means for measurement of adherence to the plan 
of action. (1971, p.41). 
Argenti (1974, p.13) says: 
A better way to define planning is to describe it as the process 
that'lead~ to a plan . 
• : ,·1 
A plan is a set of instructions to someone and the 
planning process ends when these are ready to be issued. 
I believe Ackoff has identified the core of meaning of planning when 
he states planning is anticipatory decision making. This meaning was 
certainly captured in the definition of plan in the 17th and 18th centuries. 
It is contained in most modern definitions as well. 
6.3 ESSENTIAL PROPERTIES OF PLANNING 
All definitions of planning assume the planner is a psychological 
individual, but few comments are made about social individuals or purposeful 
machines being planners. I believe the latter can be planners; hence, 
the producer of plans is a purposeful system. 
A way of distinguishing between planning, estimating, forecasting, 
and budgeting is given by Schumacher (1974, p.188-189): 
We talk happily about estimating, planning, forecastingJ budgeting, about 
surveys, prograrrunes, targets, and so forth, and we tend to use these tems 
as if they were freely interchangeable and as if everybody would automaticaZZy 
know what was meant .•• The terms we us.e may refer to the past or to the future; 
they may refer to acts or to events; and they may signify certainty or 
45 
uncertainty. The nwnber of combinations possibZe ... is ... 8 ... The eight 
possibZe cases may therefore be ordered as foZZows: 
1. Act 3. Act 
Past Past 
Cer•tain Uncertain 
2. Act 4. Act 
Future Future 
Certain Uncertain 
5. Event ?. Event 
Past Past 
Certain Uncertain 
6. Event B. Event 
Future Future 
Certain Uncertain 
My interpretation of Schumacher is that he considered planning to 
apply to cases 2 and 4. 
acts. 
Their common feature is they both refer to future 
The definitions of planning indicate there is a choice of actions 
available to the system being planned for in its expected environment. The 
system being planned for must, therefore, be at least at the goal-seeking 
level. Can we plan for a goal-seeking system? If we are referring to a 
social individual which is goal-seeking then the answer is yes. If we are 
referring to a machine which is goal-seeking i.e. a computer the answer may 
well be no. Yet we use the word programming for both computer systems and 
social systems. 
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I consider a computer program to be a type of plan, therefore computers 
will he includo<l in my definition of riannlng. 
for is a goal-seeking or purposeful system. 
The system bein~ planned 
Planning is oriented toward a desired outcome. The plan must specify 
a choice, if the system is goal-seeking; or a course of action, if the system 
is purposeful. This is different from just specifying the action of a 
system. The former indicate the action is directed at an outcome i.e. has 
a function. 
In the previous chapter we noted one difference between designing and 
planning. That is, a design connotes a non-existent system when it is 
produced; a plan connotes or denotes an existing system when it is produced. 
There is another major difference between planning and designing: this is 
the amount of information the designer or planner may start with. 
A designer may start with the client's or user's choice situation . 
Can the same be said for the planner? 
makes this quite clear: 
The answer is NO! Ackoff (1970) 
..• planning must begin with a reference proJ?ction and a wishful projection. 
It aannot terminate until it has produced a planning projection ..•. (p.23). 
..• Planning is based on (a) a reference projection - a prediction of what 
is likely to come about if there is no planned intervention; and (b) a wishful 
projection - an eX"pression of where the co~pany would Zike to be at the end 
of the planning period. The objective of planning is to produce a planning 
projection whiah specifies how far the planners believe the organization can 
go toward fulfilling its wishes, (p.40). 
Production of the reference projection involves forecasting and the 
making of conditional statements. Forecasting deals with predicting events 
outside the planner's control. A conditional statement is a statement of 
how the system being planned for will behave in the forecast conditions if 
there is no planned intervention. 
The wishful projection may be an end, goal, objective or ideal of 
the system being planned for. Ackoff does not include ends in his defin-
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ition of planning; he deals with a set of interrelated decisions. Planning 
for an end is a trivial and limiting case, but I believe it should be included 
in the definition. 
Finally, we can note the planner must 'create' in his own mind some 
of the properties of the course of action. He must not be aware of the 
complete set of properties defining the course of action when he starts 
planning; and he must not perceive all of them from his environment while 
he is planning. 
The essential properties of planning can be summarized as follows: 
(1) The producer of planning is a purposeful system. 
(2) The product of planning is a plan, which connotes the essential 
properti,2s of a future course of action (choice) of a purposeful system 
(goal-seeking system). 
(3) The planner must not be aware of the complete set of properties in 
the plan when he starts planning. 
(4) The planner must not perceive in his environment a set of properties 
such that these and the set he starts with make up the complete set given 
in the plan. 
(5) The minimal information a planner can start with is a reference 
projection and a wishful projection. 
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6.4 DEFINITION OF PLANNING 
Two preparatory definitions are necessary. 
wishful projection: A message connoting an end(s), goal(s), objective(s), 
or ideal(s), or some combination of these. 
reference projection: A message connoting an expected environment of a 
purposeful (goal-seeking) system and the course(s) of action (choice(s)) of 
the system in that environment when the system does not expect it. 
A purposeful individual (A) plans, if in a choice environment Sin 
time-period t 1 - t 2 : 
(1) A produces a message M1 connoting two or more essential properties 
{p} of an available course(s) of action (choice(s)) of another individual 
X 
(goal-seeking system) C, that exists at time t 1 , in a choice environment Sj 
at t. for C to produce an outcome Ok at t (t.k > t. > t ) ; 
J k J 2 
(2) the message (M1 ) is a potential producer of Ok; 
(3) at time t 1 , A is not aware of the complete set of properties {px} but 
is aware of a sub-set {p1}; 
(4) the sub-set {p1 } must include the essential properties of a wishful 
projection and a reference projection for C; 
(5) during time-period t 1 - t 2 , A does not perceive a set of properties 
{p} in S such that the union of {p1 } and {p} exhausts {p }. S . S X 
The set of properties {p} is the plan. 
X 
Several points can be noted: 
(1) A and C may be the same individual. 
(2) The plan may be a mental message or formed in the environment. 
(3) Time is an essential aspect of any plan, but it is important to 
recognize that timing of a plan or parts of a plan can occur in two different 
ways. 
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First, the plan or its parts can be timed according to our standard 
time system i.e. in terms of minutes, days, months etc. 
Second, the plan or its parts may be timed in terms of some other 
time system i.e. based on events other than those which define our standard 
time system. Hence, it is possible for parts of a plan to be timed accord-
ing to completely different time systems. There is nothing wrong with this 
provided the people using the plan can recognize the time in the different 
systems. 
A plan, whose parts are timed according to different time systems, 
may be transformed to one which has the times in one time system by scheduZing. 
(4) Some time systems are cyclical in nature, hence it is possible for a 
plan to be used more than once. This is called a repeat use or standing 
plan. For it to be useful not only must the time system be cyclical but 
the reference and wishful projections must be the same on each occasion. 
Pl~nning situations could be classified as follows (analogous to the 
classification developed for designing): 
morphologically 
or structurally+ ends+ goals+ objectives+ ideals 
defined action 
I consider it more fruitful to classify planning according to: 
(1) the expected environment, 
(2) the portion of the social individual being planned for (if applicable), 
(3) the time-period ahead being planned for, 
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TilESIS IV 
wishful projection: a message connoting an end(s), goal(s), objective(s) 
or ideal{s), or some combination of these. 
reference projection: a message connoting an expected environment of a 
purposeful (or goal-seeking) system and the course(s) 
of action (choice(s)) of the system in that environment 
when the system does not expect it. 
A purposeful individual (A) plans, if in a choice environment Sin a 
time-period t 1 - t 2 : 
(1) A produces a message M1 connoting two or more essential properties 
{p} of an available course(s) of action (choice(s)) of another individual 
X 
(goal-seeking system) c, that exists at time t 1 , in a choice environment Sj 
at tj for C to produce an outcome Ok at tk (tk > tj > t 2); 
(2) the message (M1) is a potential producer of Ok; 
(3) at time t 1 , A is not aware of the complete set of properties {px} but 
is aware of a sub-set {p1 } i 
(4) the sub-set {p1} must include the essential properties of a wishful 
projection and a reference projection for C; 
(5) during time-period t 1 - t 2 , A does not perceive a set of properties 
{p} in S such that the union of {p1 } and {p }exhausts {p }. S S X 






There have been many approaches to the study of leadership, each 
representing a different orientation of the investigator. Few researchers 
have acknowledged the benefits to be gained from considering approaches other 
than their own and fewer still have tried to synthesize the various viewpoints 
into an integrated scheme. Yet each viewpoint is valid to a certain degree, 
therefore a definition of leadership should encompass them all. 
The main approaches are : great man, trait, situational, group function, 
followership, leadership values and symbolic leader. 
(1) Great Man Approach 
This approach is based on the supposition that the qualities which 
make a leader successful are inborn and cannot be analysed. 
useful. 
(2) Trait Approach 
It is not very 
Arising out of the great man approach is the trait approach. It is 
still assumed successful leadership depends on the characteristics of the 
leader but it is now supposed these can be identified. 
Initially, physical characteristics were studied but no common physical 
attributes were identified among successful leaders. 
Next, lists of personality traits were drawn up and attempts were made 
to correlate these with successful leadership. The early efforts were not 
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successful because the techniques wore crude and unreliable, and the lista· 
of tr11l tn n, flcwtod tho churactori.tJt I CJtJ n•FJoarcht!rs Lo1 icvncl leaders shoulcl 
have rather than what they were actually like. 
Modern trait research has overcome ~est of the difficulties but it·is 
still criticised as being insufficient to explain leadership behavior. The 
major criticism is the results of trait research depend largely on the method 
of identifying the leaders. 
Disillusionment with the trait approach led some researchers to conceive 
of leadership as a property of a group rather than of an individual. Two 
separate schools of thought derived from this viewpoint: situational approach 
and group function approach. 
(3) Situational Approach 
It is assumed leadership is spread throughout a group of people and 
the leader is the person who has the most influence on the group's activities. 
Leadership is seen as a function of the characteristics of the leader, the 
followers and the situation. 
To select a leader for a given group of people, research is conducted 
to find the person who will emerge as leader in the group. He is formally 
appointed leader of the group. 
Objections to this approach are based on the fact that (a) it ignores 
similarities between various groups and situations, and (b) an emergent leader 
may not be the best leader when formally appointed leader, because of the 
change in relationships produced by the appointment. 
(4) Group Function Approach 
Whereas the situational approach looks for differences between groups 
and situations this approach looks for similarities. It is assumed all 
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groups require aertain leadership functions to be performed. The leader 
is the person seen by members of the group as most capable of fulfilling 
all or some of those functions. 
throughout the group. 
Again, leadership is thought to be spread 
Objections to this approach are it ignores differences between groups 
and oversimplifies the actual situation. 
(5) Followership Approach 
This is really a modification of the trait approach. Leadership is 
thought to depend on the followers. The characteristics of the followers 
are studied to determine those necessary for successful leadership. 
( 6) Leadership Values Approach 
Recent efforts have concentrated on looking at the leader and his 
followers as members of a larger social system e.g. a society. The emphasis 
is on the values of the leader and his followers and their relationships to 
the social system. 
(7) Symbolic Leader Approach 
A completely different approach is to concentrate on leaders as symbols. 
Leadership is explained in terms of ;;public draman. The leader is seen as 
an actor playing a role to the mass public, his audience. 
Klapp (1964) provides this description of the symbolic leader: 
Certain persons have enormous effect, not because of achievement or vocation 
but because they stand for certain things; they play cJ:t,amatic roles highly 
satisfying to their audiences; they are used psychoZogicaZZy and stir up 
foZZowings. (p.32). 
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Summarizing, a definition of leadership should include the following: 
(1) the characteristics of the leader, 
(2) the characteristics of the followers, 
(3) the characteristics of the group, 
(4) the characteristics of the situat+on, 
(5) the valuei of the leader and his followers and their ielation to the 
larger social system, 
(6) symbolic leadership - the idea of a leader acting in a public drama. 
7.2 HISTORICAL ANALYSIS OF LEADERSHIP 
lead. 
The Oxford English Dictionary defines leadership as the ability to 
The meaning of leadership is to be found in the meaning of the verb 
lead, an historical analysis of which is presented below. 
According to the Oxford English Dictionary the first recorded use of 
lead was 825 AD. It had the meaning to bring or take a person or animal to 
a pfoae. The leader was a person or supernatural being. This particular 
usage of the concept is now obsolete. 
The concept was extended during 900 - 1100 AD to include leading of 
flexible inanimate things, to differentiate between ways of leading, and to 
include leading a group of people. 
below, in chronological order: 
The additional meanings are illustrated 
(1) to carry or convey, usually in a cart or other vehicle (900 AD); 
(2) with regard to a commander, it means marching at the head of and 
directing the movement of a group of people (900 AD); 
(3) to go before or alongside and guide by direct or indirect contact (971 AD) i 
(4) to guide the course or direction of something flexible e.g. rope (1050 AD). 
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During the next four centuries the meaning of lead was considerably 
modified. The list of things which could lead was extended (to include 
inanimate objects, motives, conditions and circumstances being able to lead), 
the list of things which could be led was extended, the situations within 
which leading could occur were further enumerated, and the idea of being 
first or foremost was introduced. Some examples of these meanings are: 
(1) of a way, road, etc. : to serve as a passage for, conduct a person 
to or into a place (1200 AD): 
(2) of motiv.es, conditions, circumstances to guide, direct to a place 
(1300 AD); 
(3) to have the first place in; to march in the front line of (1380 AD); 
(4) of a clue, light, sound: to serve as an indication of the way (1697 AD). 
Let us now consider some modern definitions of leadership. For Koontz 
and O'Donnell (1972) leadership is: 
•.• the art of inducing subordinates to accomplish their assignments uJith zeal 
and confidence (p.557) • 
Fiedler (1969, p.231) states that: 
... leadership is essentially a relationship in which one person uses his power 
and influence in getting a number of people to work together and accomplish 
a common task . 
Stogdill (1969) views leadership as: 
... the process (act) of influencing the activities of an organized group in 
its efforts toward goal setting and goal achievement (p.42). 
According to Barnard leadership refers to: 
..• the quality of the behavior. of individuals whereby they .guide people or 
their activities in organized effort (1969, p.83). 
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For two authors, leadership is seen as: 
... the ability baaed on the personal qualities of the leader, to eliait the 
followers' voluntary eomplianae in a broad range of matters [Etzioni (1965, 
p.690)] 
and 
..• the observed effort of one member (of a group) to change other members' 
behaviour by altering the motivation of the other members or by ahanging their 
habits, [Bass (197:3, p. 43) J., (my insert.) . 
A different view of leadership is given by Klapp (1964): 
A aymboUa leader is one who functions pr>imarily through his meaning or image 
(for exarrrple, Gandhi meant much as a person to the masses of India - indeed, 
of the earth - regardless of his official status). Thus I make a distinction 
between a symbolic leader and an organizational leader ..•. (p.7). 
..• Symbolic leadership works on masses and audiences prior to, without, and 
in spite of oPganization. The "leader" may merely be one to whom many people 
respond emotionally by identifying with op hating him (the scapegoat, too, is 
a kind of leader) or a prestigious social type that people imitate. A sym-
bolio leader moves people through his image, the kind of man he seems to be, 
the style of life or attitude he symbolizes (p.22-23). 
If we take the meanings of lead associated with the modern definitions 
of leadership the core of meaning of leadership can be identified. It is 
the relationship between two people when one is ahanging the intentions of 
the other. Changing intentions implies the voluntary compliance of the 
follower; that is, the leader guides, directs, or influences the follower. 
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7.3 ESSENTIAL PROPERTIES OF LEADERSHIP 
Communication is the means by which a leader changes the followers' 
intentions, hence the leader and his followers must be purposeful individuals. 
The components of leadership are the leader, the folipwers and the 
; . 
situation: 
There are at Zeaat four major variables now known to be involved in Zeaderahip: 
(1) the aharaatePistias of the Zeader; (2) the attitudes, needs and other 
personal aharaateristias of the foZZowera; (3) aharaateristias of the organ-
ization, suah as its purpose, its atruature, the nature of the tasks to be 
performed; and (4) the soaiaZ, eaonomia, and poZitiaaZ milieu [MaGregor 
(1973, p.20)). 
The generaZ aonalusion has been that leadership is a relationship among severat 
aomplex elements, primarily those of (1) the leader; (2) the Zed; and (3) the 
situation. [Flippo (1966, p.228)]. 
The followers must be coproducers of an outcome the leader wants 
otherwise there would be no need for him to influence them. 
The leader's influence can be means-directed or outcome-directed. 
The latter is more commonly accepted as leadership. In outcome-directed 
leadership the leader motivates the followers for an outcome i.e. he changes 
the way the followers value their outcomes. 
I believe changing people's values for actions should also be included 
in leadership, for the following reasons: 
(1) In a choice situation an individual can value actions as well as out-
comes (i.e. have intentions for actions). Ackoff and Emery (1972, p.42-43) 
define the valuing of actions as familiarity. 
individual's tastes,· styles or traits. 
Familiarity is to do with an 
The core of meaning of leadership (p. 57) does not exclude changing 
an individual's intentions for actions. 
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(2) Several authors (Klapp, Jennings and Bass) indicate that leaders can 
change the followers' tastes, styles or traits. Bass (refer to page 57) 
says a leader can change the habits of the followers. 
Klapp (1964) obviously believes symbolic leaders change people's tastes 
or traits as well as the outcomes they seek. He says: 
If we ask what this "work" is that the pubZia drama is doing fori audienaes, 
an obvious answer is that it is prioviding modeZs of what to do and how to Zive 
• . . . (p. 260). 
... faddish symboZia Zeadership aan reoriient personalities and shift sooiaZiz-
ation within our sooiety . 
Within the form::zl structurie, then, personality ahanges that transcend 
that striuaturie may be oaauriring by means of symboZia Zeadership. The emer-
gence of new types as models means that soaiaZization is not foZZowing alearZy 
defined, routinized educational traaks. Society is fluid and open, in tems 
of personality struaturie and life styZe (p.262). 
I have identified three kinds of leadership; 
(1) outcome-directed leadership: the leader changes the follower's intentions 
for outcomes; 
(2) means-directed leadership (familiarization): the leader changes the 
follower's intentions for actions; 
(3) symbolic leadership: the leader changes the follower's intentions for 
actions and outcome~ i.e. does both (1) and (2). 
60 
Specification of the conditions which define leadership is arbitrary 
to a certatn extent. I have selected a scheme which enables organising, 
acquaintance and managing to be defined in a manner similar to leadership. 
The scheme is described below. 
The leader's relative value for the outcome he prefers is the only 
aspect of his personality which is controlled. 
In leadership studies, we are concerned with the effect of the leader's 
communication on the follower's intentions. The other aspects of the follow-
er's personality must be controlled to remove their potential influence on 
his intentions. As the follower is considered at two different time-periods 
- one prior to and one after his receipt of the leader's communication -
these aspects must be controlled before, during, and after the communication. 
Finally, the leader must have control over the follower. 
change in intention produced by the leader must be intentional. 
7.4 DEFINITION OF LEADERSHIP 
The follower's 
There are three kinds of leadership: outcome-directed leadership, 
means-directed leadership (familiarization) and symbolic leadership. 
(1) Definition of Outcome-directed Leadership 
Outaome-direated Zeaderahip (0-Zeadership): one purposeful individual (A) 
,has a-leadership over another individual (B), that is an actual or potential 
coproducer of an outcome (0.) preferred by A, when A intentionally produces 
J 
an increase in B's relative value for 0 .. 
J 
Amount of 0-ZeadePship: the amount of 0-leadership an individual (A) has 
over another (B), in an intention situation, for an outcome (0,) for which 
J 
VJ, = 1.0 and VJ, = 0.0 relative to an exclusive and exhaustive set of 
A . B1 
outcomes {oj}B in a choice environment Sis the increase in B's relative 
value for Oj produced by A. 
LjAB = ccvjB2 - vjB1> I vjA = 1.0, vjB1 = 0.0, S, {Oj}B) 
Note: (1) Subscripts A and B refer to individuals A and B respeGtively. 
(2) Subscripts 1 and 2, used for individual B, refer to B's state 
prior to and after receipt of A's communication respectively 




0-ZeadePship function: A's 0-leadership function for an individual (B) and 
an outcome (0.) relative to a set of outcomes {o.}8 in an environment Sis J J 
a mathematical function (fL) that satisfies the equation 
LjAB = fL(vjA' EVB1' {Ei~}B2' {oFij}B2' {DKij}B2' {ouij}B2 Is, {oj}a> 
Generalised 0-Zeadership function: A's generalized 0-leadership function 
for an individual (B) and an outcome (Oj) is the mathematical function (ft) 
that satisfies the equation 
LjAB = ft" cvjA' Ev81 , {Eij}8 , {oFij} , {oKij} , {ouij} , s I {oj}8 > 
. 2 B2 B2 B2 
(2) Definition of Familiarization (means-directed leadership) 
FamiZiaPization: one purposeful individual (A) familiarizes another individual 
(B), that is an actual or potential coproducer of an outcome (0.) preferred by 
J 
A, with a course of action (C.), which has an efficiency greater than zero for 1 . 
0, when A intentionally produces an increase in B's degree of familiarity 
J' 
with C .. 
1. 
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Amount of famiZiarization: the amount of familiarization an individual (A) 
has for another (B), in a familiarity situation, and a course of action (Ci) 
relative to an exclusive and exhaustive set of courses of action {c. }8 an 
1. ' 
outcome (OJ·), Vj = 1.0, VJ· = VJ, = 1.0, L(EiJ')B 
A 81 B2 l 
= L (E , , ) = 1. 0, and 
l.J B2, 
piB1 
= 0.0 is the increase in B's probability of .choosing C. produced by A . 
. l. 
Fa, , = ( (Pi 
1.JAB 8 2 
P• > Iv• = 1.0, V· = V· 
1 B1 JA Jal Ja2 
= 1.0, L(Eij)B = L(Eij) 8 
1 2 
= 1.0, 
piBl = 0.0, {Ci}B) 
Familiarization function: A's familiarization function for another individual 
(B) and a course of action (C.) relative to an outcome (0.) and an available 
1. . J 
set of courses of action {c.}8 is the mathematical function (fp) that satis-1. a 
fies the equation 
FaihB = fp (VJ· , EV81 , VJ• a A B2 L(Eij)B2 
{ci}B) 
There are a number of points which should be noted: 
(1) Symbolic leadership can be defined and analyzed in terms of 0-leader-
ship and familiarization: no additional definitions are required. 
(2) Leadership is a particular type of communication. It is intentional 
communication directed at one outcome. Its measurement, therefore, is 
relative to this outcome rather than the whole purposeful state. 
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It is obvious 0-leadership is a particular type of motivation, but it 
may not be so obvious familiarization is a particular type of information. 
To inform an individual is to change his probabilities of choice. There 
are three ways in which this-can occur: (a) his values for actions may change, 
(b) his beliefs in the relative efficiencies of the alternative courses of 
actions may change, or (c) a combination of (a) and (b). 
I disagree with Ackoff and Emery (1972) when they say information has 
no opeiational meaning if the alternative courses of action are equaily 
efficient. The changing of people's values for actions is an important part 
of the socializing process and cannot be overlooked: witness, for example, 
fashion fads and youth cults. 
I further disagree with Ackoff and Emery when they relate information 
(in their sense) to familiarity. Changing an individual's beliefs in the 
relative efficiencies of courses of actions has nothing to do with changing 
his values for those actions as far as I can see. Information (in their 
sense) is to do with the subject's conception of the situation, not with how 
he converts his model to an expected value for himself. The only way it 
can relate to familiarity is in the sense of familiarity with the situation 
i.e. in relation to how the individual models his situation. 
I have stressed this point because the two types are fundamentally 
different: one is to do with how the receiver models his situation, the 
other is to do with how he evaluates his model (converts it into an expected 
value fc!.ir himself). 
I have associated familiarization with change in familiarity and 
acquaintance (defined in the next chapter) with change in beliefs in the 
relative efficiencies of courses of actions. 
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(3) A and B may be psycholoqical individuals, social individuals or 
purpmieful m,:whin0H without r(!Htri cti.on. 
(4) A and B may bo the same individual. 
(5) My definition of leadership makes clear the difficulty some researchers 
have had comparing the results of leadership studies of small informal groups 
to those of large organised groups. In the studies no account is taken of 
the structure of the groups and how this changes during the period of study. 
In small informal groups the group degree of knowledge (DK} and degree 
of understanding (DU} will probably be low (certainly initially} and may 
change considerably over the period of the study. In large organised groups 
the DK and DU will probably be high and will be relatively constant over the 
period of the study. 
My definitions take into account group DK and DU and how these affect 
the group's intentions, so there is no methodological difficulty in relating 
results from small informal groups to those from large organised groups. 
7.5 ANALYSIS OF LEADERSHIP 
My definitions of leadership presented so far are incomplete. They 
measure the amount of change a leader produces in a follower, but give no 
indication of how well the leader has done. In this context there are four 
terms which are appropriate: efficient, succes.sful, and effective le.adership, 
and degree of leadership. 
(1) degree of Zeadership: the degree of leadership of an individual (A} 
for another (B} is the ratio of the change in intention produced by A to the 
maximum amount which could be produced. 
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- JBlproduced bX, A 
V• - V• 
JB2 JBl max 
degree of familiarization= 
(P· P· ) 
~B2 _ 1 B1produced by A 
p, - p. 
182max 181 
(2) efficient Zeadership: leadership efficiency is the efficiency of 
the course of action chosen by the leader. 
(3) successful leadership: the degree of success of leadership is the 
ratio of the probability of occurrence of the desired outcome to the desired 
probability of occurrence. 
(4) effective leadership: this will not be defined, but I shall indicate 
what should be included in its definition. Effective leadership involves 
the ideas of degree of leadership, leadership efficiency, leadership success, 
and the appropriateness of the desired outcome in terms of a larger system's 
requirements e.g. a society. 
7.5.1 Outcome-directed Leadership 
The outcome-directed leader changes the followers' intentions for 
outcomes. The outcomes may be ends, goals, objectives or ideals for the 
leader and his followers. 
for each kind of outcome. 
Different leadership behavior could be expected 
The only researchers I know who explicitly 
recognize this point are Vroom and Yetton (1973). They say: 
It seems likely that the leadership methods t'hat may be optimal for short-
term results may be different from those which would be optimal when executed 
over a Zonger period of time (p. 44). 
One useful way of classifying outcome-directed leaders, then, is 
according to whether they seek ends, goals, objectives or ideals. Ideal-
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seeking leaders can be further sub-classified according to the kind of ideal 
being pursued. Four main kinds of ideals have been identified by Ackoff 
and Emery (1972): politico-economic state of plenty, scientific state of 
truth, ethico-moral state of the good and aesthetic state of beauty. 
Outcome-directed leaders can also be studied according to the types 
of feelings they produce in their followers and the duration of these feelings. 
Leading for ends will involve short-lived feelings and/or moods. Leading 
for goals, objectives or ideals will involve short-lived feelings, moods, and/ 
or attitudes. 
7.5.2 Familiarization 
The variables a familiarizer (means-directed leader) may manipulate to 
change his followers' degrees of familiarity or familiarity functions may be 
structurally or functionally defined: 
Studies of familiarity involving struaturally defined variables (suah as aoloP, 
shape, size, and texture) relate to what is called an individual's taste OP 
style. Studies involving functionally defined variables relate to what 
psychologists have called personality traits (auah aB selfishness, generosity, 
bravery, cowardice, aggressiveness, introversion, cooperativeness) [Ackoff 
and Emery (1972J p.44)]. 
Familiarizers may be classified according to whether they change people's 
tastes (or styles) or traits. 
7.5.3 Symbolic Leadershi2 
My conception of symbolic leadership differs slightly from Klapp's. 
Klapp considers an individual to be a symbolic leader only if he affects a 
large portion of society. I believe a leader can be a symbol for one indiv-
idual (the limiting case) and, furthermore, I include the case of a symbolic 
leader being a group of people (the Beatles were a symbol for many teenagers). 
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Symbolic leadership includes charismatic leadership. The charismatic 
leader sets the ideals his followers pursue and represents an ideal way of 
achieving those· ideals. The following quotations illustrate this point: 
C'harisma is a sociaZ phenomenon, not a psychoZogicaZ personaZity type • 
[WiZson (1975, p.5)J. 
••• Charisma is a reZation of supreme trust in the totaZ competence of an 
individuaZ, tuhose quaZities are "supernaturaZ, supePhuman, OP at Zeast spec-
ifiaaUy exceptionaZ". (Ibid, p. 25). 
In the case of c'harismatic authority, it is the charismaticaZZy quaZified 
Zeader as suah who is obeyed by virtue of personaZ trust in him and his 
revelation, his heroism or his exempZary quaZities so far as they faZZ within 
the scope of the individuaZ'a beZief in his c'hariama •••• [Weber (1968, p.46)]. 
••• The tem "charisma" wi~Z be appZied to a ceptain quaZity of an individual 
personality by virtue of which he is set apart from ordinary men and treated 
as endowed with aupernaturaZ, superhuman, or at Zeaat specificaZZy exaeptionaZ 
powers or quaZities. These are such as are not accessible to the ordinaray 
person, but are regarded as of divine origin OP as exempZary, and on the basis 
of them the individuaZ concerned is treated as a Zeader (Ibid, p.48). 
The aha,rismatic quality of an individuaZ as perceived by others, or himaeZf, 
Zies in what is thought to be his connection with (incZuding possession by or 
embodiment of) some very central feature of man's existence and the cosmos in 
which he Zives •••• Contact with this ataas of vitaZ, "serious" events may be 
attained through reflective wisdom or through discipZined scientific pene-
tration, or artistic expression, or foraefuZ and confident PeaZity-transforming 
action [Shits (1965, p.201)]. 
I believe charismatic leadership is the highest form of leadership. 
68 
The symbolic leader becomes more of a symbol as: 
(1) the number of followers increases, 
(2) the outcomes being sought go from ends to ideals, 
(3) the time-period over which he is accepted as leader increases (this 
accounts for leading over different generations of followers). 
He is pure symbol when he is dead yet profoundly influences the succeeding 
generations. 
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THESIS V 
There are three kinds of leadership: outcome-directed leadership, 
means-directed leadership (familiarization) and symbolic leadership (a 
combination of the first two). 
Outcome-directed Zeader1ship (0-leadership): one purposeful individual (A) 
has 0-leadership over another individual (B), that is an actual or potential 
producer of an outcome (0.) preferred by A, when A intentionally produces an 
J 
increase in B's relative value for 0 .. 
J 
Amount of 0-leadership: the amount of a-leadership an individual (A) has over 
1.0 another (B), in an intention situation, for an outcome (Oj) for which VjA = 
and Vj = 0.0 relative to an exclusive and exhaustive set of outcomes {Oj}B in 
B 
a choice environment Sis the increase in B's relative value for 0. produced 
J 
by A, 
LJ· = ((VJ, - VJ· ) I Vj = 1.0, Vj ~ 0.0, s, {OJ,}B) 
AB B2 D1 A B 
0-leadership function: A's a-leadership function for an individual (B) and an 
outcome (0,) relative to a set of outcomes {O..: L. in an environment S is a 
, I n 
J J -
mathematical function (fL) that satisfies the equation 
LjAB = fL(VjA, EVBJ ' {Eij }B2 {DFij }B2 {DKij }B2 { DUi j } B I S , { 0 j } B) 
2 
Generialized 0-Zeadership function: A's generalized 0-leadership function for 
an individual (B) and an outcome (Oj) is the mathematical function (ff) that 
satisfies the equation 
LjAB = tt(VjA, EVB1, {Eij}B2 , {DFij }B2 ' {DKij }B2 , {ouij }B2 's I {oj}B) 
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FamiliaPization (means-diPected leadePship): one purposeful individual (A) 
familiarizes another individuaJ (B), that is an actual or potential producer of 
an outcome (0.) preferred by A, with a course of action (Ci), which has an 
J 
efficiency greater than zero for Oj, when A intentionally produces an increase 
in 8 1 s degree of familiarity with C .• 
l 
Amount of familial"ization: the amount of familiarization an individual (A) has 
for another (B), in a familiarity situation, and a course of action (Ci) relative 
to an exclusive and exhaustive set of courses of action {ci} 8 , an outcome (Oj), 
VjA = 1.0, Vj = VJ• = 1.0, L(EiJ·) 
B1 B2 B1 
= L(Eij)B2 
d P· = 1.0, an 1B1 = 0.0 
is the increase in B's probability of choosing Ci produced by A. 
Fa,. 
1.JAB 
=((Pi -P· !vj = 
B2 l3l A 
= V· 1.0, VjBl ]32 1.0, L(Eij)Bl = L(Eij)B2 
pi = 0.0, {ci}B) 
Bl 
= 1.0, 
Fami liar•ization function: A's familiarization function for another individual 
(B) and a course of action (Ci) relative to an outcome (Oj) and an available 
set of courses of action {c1 }8 is the mathematical function 
the equation 
Fa, . = fp (Vj , EVBl , VjB 
lJAB a A 2 
L(Eij)B I {ci}B) 
2 





Leadership, organising and acquaintance can be defined so as to form 
a set of interpersonal relationships analogous to the three types of commun-
ication defined by Ackoff and Emery (1972, p.144-159) - information, instruct-
ion and motivation. Leadership is related to motivation and information (in 
the special sense of Chapter 7), organising is related to instruction and 
enlightenment, and acquaintance is related to information (in the sense of 
Ackoff and Emery). 
The format of this chapter is different from that of the three previous 
chapters for two reasons: 
(1) an historical analysis of organising and acquaintance(l) was not 
possible due to a lack of reference sources, 
(2) it was assumed organising and acquaintance should be defined in a 
manner similar to leadership so as to form an integrated set. 
A discussion of the meaning of organising and a definition of organising 
are given in the next section. This is followed by an analysis of the 
relationship between efficiency and organisation structure. 
definition of acquaintance is presented. 
Finally, a 
(l)Footnote: Acquaintance "has been incZuded to make my set of definitions 
compZete. 
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B. 2 DEFINITION OF ORGANISING 
My brief analysis of organising indicates its core of meaning to be 
to change the interrelationships between the elements of a system so as to 
increase its efficiency for some outcome. The following definitions reflect 
the meaning of organising. 
Carlisle (1976, p.331) defines organising as: 
~,- .,a,. t'lp'e1--phase process of: (1) designating tasks and activities, .(2) group-
) •!1' I 1l ' 
ing th~se into subunits and positions, and (3) establishing relationships 
among the resultant eiements for the purpose of achieving aorrrmon objeatives. 
For Hodgetts (1975, p.161) organising: 
... entaiis the assignment of duties and the coordination of efforts among aZZ 
organization personnel so as to ensure maximum efficiency in the attainment 
of predetermined objectives. 
Two other authors who consider efficiency to be an important aspect of 
organising are Allen and Scanlan. 
Management organising is the work a manager performs to arrange and 
reZate the work to be done so that it aan be performed most effeativeZy by 
peopZe [Allen (1964, p.163)], 
The funation of organization involves developing a formal struature 
which will faaiZitate the aoordination and integration of resourcea ••.• the 
organization structure should contribute to the efficient accomplishment of 
both Zang and short range plans [Scanlan (1973, p.?)J. 
Drucker (1974, p.400) says: 
.. . a manager> organizes. He analyzes the activities, decisions, and relations 
needed. He classifies the work. He divides it into manageable activities 
rmd j'u:r•ther• divideu lhe act,ivitieD inLo manageable johs. He groups these 
units and jobs into an organization str>Ucture. He selects people for the 
management of these units and for the jobs to be done. 
A general definition of organising is given by Fayol (1949): 
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To organize a business is to provide it with everything useful to its 
functioning: raw materials, tools, capital, personnel (p.53). 
For Koontz and O'Donnell organising: 
... involves the establishment of an intentional structure of roles through 
the determination and enwneration of the activities required to achieve the 
goals of an enterprise and each part of it, the grouping of these activities, 
the assignment of such groups of activities to a manager, the delegation of 
authority to carry them out, and provision for coordination of authority and 
informational relationships horizontally and vertically in the organization 
s f;y,ucture ( 19?2, p. 48). 
Organising is a relationship between one purposeful system (an organiser) 
and another (the system which is being organised}. The product of organising 
a social individual is an organisation structure i.e. an organised group. 
If the organiser is a member of the system being organised the product is an 
organisation. 
The aim of organising is to increase the efficiency of the system being 
organised. The organiser can produce an increase in efficiency by increasing 
the system's degree of knowledge; hence, organising is clearly related to 
instruction. The response capabilities of the system may also be improved 
by increasing its degree of understanding. I believe this idea should be 
subsumed under organising as well. We require, therefore, two definitions 
of organising: one relating to the organised system's degree of knowledge 
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(knowledge-organising) and the other to its degree of understanding (under-
Mtandiriq-orqanir:J.inq). 
(1) Definition of Knowledge-organising 
Knowledge-organising (K-organising): one purposeful individual (A) K-organ·-
ises another individual (B), that is an actual or potential producer of an 
outcome (O.) preferred by A, when A intentionally produces an increase in B's 
J 
degree of knowledge of a course of action (C.) which has an efficiency greater 
i . 
than zero for O .• 
J 
Amount of K-organising: the amount of K-organising an individual (A) has 
over another (B), in a knowledge situation, for a course of action (C.) relat-
i 
ive to an outcome (O.), vj = 1.0, vj = vj = 1.0, and DKij = 0.0 in a 
J A B1 B2 Bl 
choice environments is the increase in B's degree of knowledge produced by A. 
K 
((DKij - DKij ) lvj = 1.0, vj = Vj = 1.0, DKijB = o.o, s) 0,. = lJAB B2 B1 A Bl B2 1 
K-organising function: A's K-organising function for an individual (B) and 
a course of action (Ci) relative to an outcome {Oj) in a choice environment 




K(V· = fo JA EVB , Vj Is) 1 B2 
Generalized K-organising function: A's generalized K-organising function for 
an individual (B) and a course of action (C.) relative to an outcome (0.) is 
i J 
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( 2) Definition of Understanding-organising 
Understanding-organising (U-organising): one purposeful individual (A) 
U-organises another individual (B), that is an actual or potential producer 
of an outcome (0,) preferred by A, when A intentionally produces an increase 
J 
in B's degree of understanding of a course of action (C.) which has an 
1 
efficiency greater than zero for 0,. 
J 
Amount of U-organising: the amount of U-organising an individual (A) has 
over another (B), in an understanding situation, for a course of action (C.) 
l 
relative to an outcome (0.), VJ· = 1.0, VJ· = VJ· = 1.0, 
J A B1 B2 
DUij = 0.0 
Bl 
with respect to a state variable (s) in an environment (S') is the increase 





= ((ouij - DU .. ) jvj = 1.0, vj 
B2 1JB1, A B1 = vh2 
= 1.0, DUij 
B1 
= 0.0, s, S') 
U-organising function: A's u-organising function for an individual (B) and 
a course of action (C.) relative to an outcome (0.) and a state variable (s) 
l J 






= -FU (V. -o JA EVBl ". I "Ju s, S'' '-'2 ! 
GeneraZized U-organising function: A's generalized u-organising function for 
an individual (B) and a course of action (C.) relative to an outcome (0.) is 
l J 








that satisfies the equation 
(VjA, EV81 , Vj 82 , s, S') 
U-organising is related to enlightenment. 
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Efficient, successful and effective organising, and degree of organ-
ising can be defined in a manner similar to that for leadership. 
(1) degree of organising: 
(a) The degree of K-organising is the ratio of the increase in 
efficiency produced by the organiser to the maximum increase possible. It 
involves the amount of K-orqanising an organiser produces and the maximum 
relative efficiency of the course of action relative to which he organises 
an individual. 
(E - E·j 
degree of K-organising 
\ ijB2 l. B1 / produced by A, 
= E - Ei, 
hjB2max Jsl 
where h ~ i, and the h'th course of action is the most efficient relative to 
the available set of courses of action. 
(b) The degree of U-organising is the ratio of the increa.se in the 
probability of production of an outcome (0.) produced by the organiser to the 
J 
maximum increase possible. 
degree of U-organising = 
(P(Oj) 82 - P(Oj)B1 )produced 
. ---~(Oj)B2 - P(Oj)Bl 
by A. 
max 
(2) organising efficienoy: is the efficiency of the course of action chosen 
by the organiser. 
(3) successful organising: the degree of success of organising is the ratio 
of the probability of occurrence of the desired outcome to the desired prob-
ability of occurrence. 
(4) effective organising: this involves degree of organising, organising 
efficiency, successful organising and the appropriateness of the organisation 
structure relative to a supra-system (the system of which the organised system 
is an element). 
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8.3 THE RELATIONSHIP BETWEEN EFFICIENCY AND ORGANISATION STRUCTURE 
To simplify the following discussion I shall consider K-organising 
only, but the comments made are applicable to U-organising as well. 
In the knowledge situation we formulate a set of sub~qourses of action 
. {· 
which are exclusive and exhaust a defined course of action. The efficiencies 
of these sub-courses of action are objective i.e. independent of the subject. 
Each sub-course of action is a different way of performing the course of 
action and has a measurable efficiency. 
An organised group has a division of labour relative to its objective. 
There are many ways of dividing the work to be done among the members of the 
group. Each correspond~ to a different organisation structure which will 
have a certain efficiency associated with it. It is possible to define a 
course of action so that the different ways of dividing the work to be done 
are sub-courses of action. Each sub-course of action is equivalent to per-
forming the work to be done using a particular organisation structure. 
Ackoff and Emery (1972) have provided a measure of efficiency of 
organisation structure in terms of gain and loss functions. They state that 
maximum efficiency is achieved when the sub-groups responsible for the gain 
and loss functions are independent: 
Then, because the gain and Zoss are independent 
maxx,y [f1(X) - f 2(Y)J = maxx [f1(X)J - miny ff2(Y)J. 
The division of Zabor (organizational structure) in this situation has no 
inherent inefficiency; if each subgroup obtains its subobjective, the group 
as a whole wilt obtain its objective (p.223). 
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The minimum efficiency, I believe, is associated with the unorganised 
group. In this case no individual in the group makes a choice on the group's 
behalf. The gain and loss functions are not assigned to any sub-group but 
are both functions of the group as a whole. 
Ashby (1960) has shown a system can consist of sub-systems with varying 
degrees of connectedness - from fully joined to completely independent sub-
systems. Furthermore, he shows the time for adaptation is extremely large 
for the fully joined system i.e. it has the lowest efficiency. 
The unorganised group corresponds to a fully joined system= there is 
a maximum degree of connectedness between the gain and loss functions - hence, 
it will have minimum efficiency. 
An organiser by increasing the degree of knowledge of a group is increas-
ing its probabilities for selecting the sub-courses of action with higher 
efficiencies. These correspond to organisation structures with higher effic-
iencies and which are relatively less connected between the gain and loss 
functions compared to structures with low efficiencies. 
The various types of formal organisation structures can be classified 
according to the two kinds of organising I have defined. The K-type structures 
will have a high efficiency in a given environment and the U-type will be 
highly responsive to change in efficiency. The ideal structure will be one 
which is both a K-type and a U-type. 
classified according to my scheme. 
Figure 8.1 shows some formal structures 
The semi-autonomo~s and autonomous work groups represent the best 
achievement to date: a high efficiency combined with a high responsiveness 
to change in efficiency. 
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8.4 DEFINITION OF ACQUAINTANCE 
A person becomes acquainted with a course of action when his degree 
of belief in its relative efficiency for an outcome increases. Acquaintance 
is clearly related to information in the sense of Ackoff and Emery. 
Acquaintance: one purposeful individual (A) acquaints another individual (B), 
that is an actual or potential producer of an outcome (0,) preferred by A, 
J 
' 
with a course of action (C.), which has an efficiency greater than zero for 
l. 
0, , when A intentionally produces an increase in B' s degree of belief in the 
J 
maximum relative efficiency of C. for O,. 
l. J 
Amount of acquaintance: the amount of acquaintance an individual (A) has with 
another (B), in a belief situation, and a course of action (C.) relative to 
l. 
an exclusive and exhaustive set of courses of action {c.} 8 , an outcome (0,), 1 J 
VJ, = 1.0, VJ·B = VJ· = 1.0, Pi = 0.0, L(Dii)Bl = L(Dii)B = 
A l B2 B1 2 
1.0 is the 
increase in B's probability of choosing c. produced by A. 
1. 
A.. = ((PiB - P1B) lvJ. = 1.0, VJ· = VJ· = 1.0, L(Dii)B = L(Dii)B = 1.0, 
1 JAB - 2 -- l A B1 B2 1 2 
p. = o.o, {c.}). 
1 B1 l. B 
where Dii = degree of intention for course of action i (Ci), and L(Dii) = 
DI1 = D~ 2 = DI 2 ..•... = Dii 
L(Dli) is the level of the degree of intention for the available courses of 
action. 
Acquaintance function: A's acquaintance function for an individual (B) and 
a course of action (Ci) relative to an outcome (0.) and an available set of 
J 
courses of action {c.}8 is a mathematical function (f) that satisfies the 1. A 
equation 
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Aij = fA(Vj , EV81 , VJ, , L(Dii) 82 l{ci}B) 
AB A B2 
Efficient, successful and effective acquaintance can be defined as 
for organising. Degree of acquaintance, can be defined as follows: 
degree of acquaintance 
( p ( 0 , ) - P ( 0 , ) ) . _ J B2 J B1 produced by A. 
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THESIS VI 
There are two kinds of organising: Knowledge-organising and Under-
standing-organising. 
KnowZedge-organising (K-organising): one purposeful individual (A) K-organ-
ises another individual (B), that is an actual or potential producer of an 
outcome (Oj) preferred by A, when A i~tentionally produces an increase in 
B's degree of knowledge of a course of action (Ci) which has an efficiency 
greater than zero for Oj. 
Amount of K-organising: The amount of K-organising an individual (A) has 
over another (B), in a knowledge situation, for a course of action (Ci) 
relative to an outcome (Oj), Vj = 1.0, vj8 = vj 8 = 1.0, and DKiJ' ~ 
A 1 2 B1 
0.0 
in a choice environments is the increase in B's degree of knowledge produced 
by A. 
K o .. 
1 JAB 
= < (DK, . - oK1 . > lvj 1JB2 Jal A 
0 V· = 1. , Jel = VjB2 == 1. 0, DKijBl = 0.0, S) 
K-organising function: A's K-organising function for an individual (B) and 
a course of action (Ci) relative to an outcome (Oj) in a choice environment 
Sis a mathematical function <<;> that satisfies the equation 
K = Q,. t'" (VJ• , EV8 , vJ. Is> J.JAB o A 1 Bz 
GeneraZized K-organising function: A's generalized K-organising function 
for an individual (B) and a course of action (Ci) relative to an outcome (Oj) 
is a mathematical frmction (f~*) that satisfies the equation 
O·. 
iJAB 
= ~* (VjA, EVsl, vjB2 , S) 
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UndePstanding-organising (U-organising): one purposeful individual (A) 
U-organises another individual (B), that is an actual or potential producer 
of an outcome (Oj) preferred by A, when A intentionally produces an increase 
in B's degree of understanding of a course of action (Ci) which has an effic-
iency greater than zero for Oj. 
Amount of U-organising: the amount of U-organising an individual (A) has 
over another (B), in an understanding situation, for a course of action (Ci) 
relative to an outcome (OJ,), VJ• = 1.0 , VJ· = Vj ~ 1.0 , DUiJ' = 0.0 
A B1 B2 B 
1 
with respect to a state variable {s) in an environment (S') is the increase 




= ((nu.. - DU. . ) lvj = 1.0, vJ. 
l.]B2 l)Bl A B1 = vh2 
0 DU•· = 1. , 1J B1 = 0.0, s, S
1 ) 
U-organising funation: A's u-organising function for an individual (B) and 
a course of action (Ci) relative to an outcome (Oj) and a state variable (s) 
in an environment (S') is a mathematical function of (fu) that satisfies the 
0 
equation 
o?. "" fu 
lJAB o 
(Vj EV81 
A ' , 
V• I JB., s,S') ., 
GenePalized U-organising funation: A's generalized U-organising function for 
an individual (B) and a course of action (Ci) relative to an outcome (0,) is 
J 




f U* (V. 




Acquaintance: one purposeful individual (A) acquaints another individual (B), 
that is an actual or potential producer of an outcome (Oj) preferred by A, 
with a course of action (Ci), which has an efficiency greater than zero for 
Oj, when A intentionally produces an increase in B's degree of belief in the 
maximum relative efficiency of Ci for Oj. 
Amount of Acquaintance: the amount of acquaintance an individual (A) has with 
another (B), in a belief situation, and a course of action (Ci) relative to an 
exclusive and exhaustive set of courses of action {ci}B, an outcome (Oj), 
vjA = 1.0, vjB1 = VjB2 = 1.0, Pi = 0.0, L(Dii)Bl = L(Dii)B = 1.0 is the B1 2 
increase in B's probability of choosing Ci produced by A. 
A·. 
l.J AB 
= ( (pi - pi ) I VJ, 
B2 Bl A 
0 V· = 1. ' JBl - v. - JB2 = 1.0, L(Dii)Bl = L(Dii)B2 = 1.0, 
piBl = 0.0, {Ci}B) 
Acquaintance function: A' s acquaintance function for an individual (B) and a 
course of action (Ci) relative to an outcome (0j) and an available set of 
courses of action {ci}B is a mathematical function (fA) that satisfies the 
equation 
A·. 




MANAGEMENT: AN INTEGRATING CONCEPT 
9.2 INTRODUCTION 
The history of management thought extends back to the ancient civil-
. . (1) 
1zat1.ons. As early as the tenth century B.C. Solomon (King of Israel) is 
recorded as having established elaborate trade agreements, managed construction 
projects (for example, the building of a large temple at Yahweh), and moulded 
peace agreements. 
Some of the oldest written documents that have ever been found are 
temple records of the Sumerian civilization of about 3000 B.C. The Sumerian 
temple priests, through their vast tax system, collected and handled tremendous 
amounts of worldly goods. To manage this system the priests developed a 
system of recording their transactions an early example of managerial control. 
The construction of the pyramids from 5000 B.C. to 525 B.C. is mute 
testimony of the planning and organising skill of the Egyptians. Written 
evidence of their thoughts on management is given in the book of instruction 
Ptah-hotep (supposedly composed about 2700 B.C.) and a manuscript entitled 
aboyet. 
The Babylonians developed business laws - the Code of Hammurabi (approx. 
2000 B.C.) - and used production control and incentive wage payments in their 
textile mills (about 600 B.C.). 
(1) 
Footnote: For a fuU account of the histor>y of management thought refer 
to George (1968). 
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The records of the Chinese philosophers Mcncius and Chow (1100 B.C. to 
about 500 B.C.) indicate the Chinese were aware of certain principles concern-
ing organising, planning, directing and controlling. They were the first to 
recognize the need for a methodological means of employee selection and staffing. 
Greeks. 
Extensive documentation of management principles is provided by the 
For example, Xenophon wrote about the universality of management, 
specialization, management as an art, employee selection, delegation of auth-
or:i.ty, and motion study. 
~he Romans displayed their managerial talents by organising and controll-
ing a large and far-reaching empire. 
During the period following the downfall of Rome and up to the Renaiss-
ance virtually no further progress was made in management thought. Two notable 
writers of that period, however, were Sir Thomas More and Niccolo Machiavelli. 
More, an idealist, wrote about the management of an ideal society. Machiavelli, 
on the other hand, was a realist and described the world as he observed it. 
The 19th century saw a reawakened interest in management thought. From 
the early 19th century writers many different approaches to the study of manage-
ment and managers developed. Six major schools have been classified by Koontz 
(1971). These are: 
(1) the management process school, which views management as a process of 
getting things done through and with people operating in organised goups - the 
process is divided into functions for analysis; 
(2) the empirical schoo~which identifies management as a study of experience; 
(3) the human behavior school, which considers interpersonal relationships 
to be most important for managers; 
( 4) the social system school, which views management as a system of cultural 
interrelationships; 
(5) the decision theory school, which concentrates. on managerial decision-
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making and the rational approach to taking decisions; and 
(6) the mathematical school, which sees management as a system of mathemat~ 
ical models and processes. 
With the wealth of experience to draw upon one would expect a general 
theory of management to be well developed today; but this is not the case, as 
two authors observe: 
The noteworthy absence of academia writing and research in the fomative 
. ' 
yeqr~· of modern management theory is now more than atoned for by a deZuge of. 
research and writing from the academia haZZs .••• [Koontz (1971, p.4)]. 
.•. This weZZing of interest from every academia and praatiaing corner shouZd 
not upset anyon~ concerned with seeing the frontiers of knowZedge pushed back 
and the inteZZeatuaZ baae of practice broadened. But what ia rather upsetting 
to the practitioner and the observer, who sees great sociaZ potentiaZ from 
improved management, is that the variety of approaches to ma.nagement theory 
has Zed to a kind of confused and destructive jungZe warfare (Ibid, p.5). 
Nm; managing is a type of behavior, and since it's a very important 
type of behavior, you might expect that we know a great deaZ about it. But 
we don;t at aZZ ••.• The whole activity of managing, important as it is for the 
human race, is stiZZ ZargeZy an unknown aspect of the naturaZ worZd. When 
man detaches himself and tries to observe what kind of Ziving animaZ he is> he 
finds that he knows very ZittZe about the things most important to him and 
precious ZittZe about his roZe as a decision maker [Churchman (1968, p.19-20)]. 
I believe the integration of the different viewpoints into a general 
theory of management and the development of that theory requires a rigorous 
definition of management. The definition must include all viewpoints and 
provide a standard so that the research results derived from the different 
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approaches can be related. In this chapter I propose and discuss a definition 
which satisfies these conditions. 
9.2 ESSENTIAL PROPERTIES OF MANAGEMENT 
Leading and organising, which relate to particular aspects of the 
personality of the individual being led or organised, are two of the most 
commonly cited managerial functions. Management, therefore, must relate to 
the whole personality of the individual being managed i.e. his expected value(lJ. 
The manager increases the individual's expected value for an outcome he (the 
manager) wants. 
The generality of this conception of management is illu$trated by the 
following definitions which are encompassed by it. 
For Sisk (1969) management is: 
••. the aoordination of aZZ reaouraes through the proaeases of pZanning, organ-
ising, direating, and aontroZZing in order to attain stated objeatives (p.10) . 
Allen (1973, p.26) says: 
Management .•. is the abiZity to get otheP peopZe to work with you and for you to 
aooompZ·ish aommon obJeatives. 
Brech describes management as: 
A soaiaZ proaess entailing responsibiZity for the effeative (or efficient) 
planning and reguZation of the operations of an entePprise, suah responsibility 
invoZving - (d) the instaZZation and maintenance of proper procedures to ensure 
adherence to plans: and (b) the guidanae, integration and supervision of the 
personneZ aomprising the enterprise and aarrying out its operations (1962, p.30). 
(1) Footnote: As I assume management reZates to the expeated vaZue of the 
individuaZ being managed there is no need to aonduct an historiaaZ 
anaZysis to identify its aore of meaning. 
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Two general definitions of manager are given by Churchman and Vickers: 
The manageP is the man who decides among aZtepnative choices. He 
must decide which choice he beZieves wiZZ Zead to a cePtain desiPed objective 
OP set of objectives .... [Churchman (1968, p.17)]. 
... I want to add one more stipuZation that makes the labeZ manager Zess genePaZ. 
This is the stipuZation that manageriaZ activity take pZace within a "system": 
The manager must concern himseZf with interreZated parts of a complex organ-
ization of activities, and he is responsible for the effectiveness of the 
whoZe system •.. (Ibid, p.18). 
I have described the managers of an undertaking - any undePtaking - as 
reguZatoPs of a system OP sub-system; concer>ned to reguZate its inter>naZ and 
external reZations with a view both to presePving its essentiaZ balances and 
to optimizing the muZtipZe resuZts of its activities. [Vickers (1967, p.85)]. 
Fulmer (1974) has this view of the manager: 
The manager is many peopZe. He is a historian, trying to benefit from 
the experience of others; a psychoZogist, giving heed to the charaatePistic 
nature of peopZe; a sociaZ scientist, recognizing that group status is a highZy 
significant management tooi; a logician, utiZizing the Zatest decision making 
techniques; and a mathematician, using a systematic approach to probZem soZution 
.••• The tooZs of the manager craftsman are planning, organizing, staffing, 
controZling, and directing. (p.85-86). 
For Duncan: 
Management consists of all organizational activities that involve goal 
formation and aaaomplishment, perfonnanae appraisaZ, and the development of an 
operating philosophy that ensures the organization's survival within the 
social system (1975, p.5). 
A definition of management that integrates the managerial functions 
leadership, organising and acquaintance will have to be similar in form to 
their definitions. In the management situation, then, we control the 
manager's relative value for the outcome he wants and the initial expected 
value of that outcome to the individual peing managed. 
9-. 3 DEFINITION OF MANAGEMENT 
Management: _One purposeful individual (A) manages another individual (B), 
that is an actual or potential producer of an outcome (Oj) preferred by A, 
when A intentionally produces an increase in B's expected value for Oj. 
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Amount of management: The amount of management an individual (A) has over 
another (B) relative to an outcome (Oj), VjA = 1.0 and EVj81 = 0.0 in a choice 
environment Sis the increase inB's expected value for Oj produced by A. 
MjAB = ( (EVj 8 - EVJ· ) lvJ• = 1.0, EVj = o.o, s) 2 B1 A B1 
Management function: A's management function for an individual {B) relative 
to an outcome (0,) in an environment Sis the mathematical function {fm) that 
J 
satisfies the equation 
MjAB = fm (VjA, EValls> 
Generalized management function: A's generalized management function for an 
individual (B) relative to an outcome (Oj) is the mathematical function (f~) 
that satisfies the equation 
MjAB = f~(VjA, EVBl, S) 
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9.4 ANALYSIS OF MANAGEMENT 
According to my scheme leadership, organising and acquaintance are a 
mutually exclusive and exhaustive set of managerial functions. Some justif-
ication for the scheme is provided by Mintzberg's (1973) empirical study of 
the behavior of managers. He identified ten managerial roles, defined in 
Figure 9.1, and classified these into three main groups : informational, 
ipterpe:i;-sonal and decisional (refer to Fig. 9.2). The groups correspond to 
,·i 
acquaintance, leadership and organising respectively. 
Mintzberg also identified eight managerial job types, shown in Figure 
9.2. Obviously some job types mainly involve one function (or role) only. 
We can conclude, therefore, that a manager is an individual that leads, organ-
ises or acquaints, or performs some combination of these. The highest kind 
of management will be one which involves all three functions. (l) If a 
manager performs all three functions and seeks ideals then he can be called 
a charismatic manager - the highest type of manager. 
Efficient, successful, and effective management, and degree of manage-
ment can be defined as follows, 
(1) degree of management: this is the ratio of the increase in expected 
value produced by the manager to the maximum increase possible. 





JB1 produced by A 
- EVj 8 
1 
(2) management efficiency: the efficiency of the course of action chosen 
by the manager. 
(l) Footnote: It seems to me tha.t some studies of "leadership" are in fact 
studies of this kind of management. 
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(3) management suaaess: the degree of success is the ratio of the 
probability of occurrence of the desired outcome to the desired probability 
of occurrence. 
(4) management effeativeness: this involves management efficiency and 
success, degree of management, and the appropriateness of the managerial 
behavior for a larger system. The appropriateness of managerial behavior 
involves (a) the "rightness" of the outcome and/or action with regard to which 
tl}e fo:;l.lowers are changed and (b) the "rightness" of the particular change r~~-. ! . 
the manager produces in his followers relative to the larger system. 
The reader may have noticed that I have not defined leader, manager, 
etc. The omission is deliberate because definition of those terms will 
depend on the purposes of the research. It seems appropriate, however, to 
conclude this chapter by indicating how they might be defined~ 
The manager, leader, etc. can be defined as the individual that has: 
(1) the greatest relative influence over another individual or group i.e. 
has highest MjAB , LjAB, etc; or 
(2) an amount of influence (MJ• , LJ· , etc.) greater than some specified 
AB AB 
figure. For example: a manager is an individual that has M; ~ .5. 
JAB 
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'I'HESIS VIII 
Management: One purposeful individual (A) manages another individual (B), 
that is an actual or potential producer of an outcome (Oj) preferred by A, 
when A intentionally produces an increase in B's expected value for Oj. 
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Amount of management: The amount of management an individual (A) has over 
another (B) relative to an outcome (Oj), VjA = 1.0 and EVjBl = 0.0 in a choice 
environment Sis the increase in B's expected value for Oj produced by A. 
MJ·A ~ ((EVJ· - EVJ• ) lvj = 1.0, EVJ· = o.o, s) 
B Bz B1 A B1 
Management fwzotion: A' s management function for an individual (B) relative 
to an outcome (OJ,) in an environment Sis the mathematical function (f) that 
m 
satisfies the equation 
MjAB = frn(VjA, EVB1ls) 
Generatized management function: A's generalized management function for an 
individual (B) relative to an outcome (Oj) is the mathematical function (f;) 
that satisfies the equation 
MjAB = f~(VjA, EV81 , S) 
CHAPTER 10 
NEW ZEALAND ENGINEERING INDUSTRY TRAINING BOARD 
TECHNICAL MANPOWER SURVEY: A PRACTICAL ILLUSTRATION 
OF DEFINING 
10.l INTRODUCTION 
The reader may be questioning the practical utility of the idealized 
operational definitions and theoretical analyses presented in the preceding 
chapters. In this chapter I intend to show how the preceding work was 
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successfully used to survey technical manpower activities in the New Zealand 
manufacturing and processing industry. 
about the survey is presented. 
First, however, background information 
A Technical Manpower Training Committee was formed by the New Zealand 
Engineering Industry Training Board, in 1974, to examine the present educational 
and training programmes appropriate to technicians, technician engineers and 
technologists, and to recommend possible changes in these programmes. 
At a meeting of the Committee on 18th March 1975 it was decided to conduct 
a detailed survey of the educational and training needs of technicians, tech-
nician engineers, and technologists in industry. 
The survey was intended to indicate the present employment distribution 
of engineers, indicate a method of classifying engineers according to the work 
they perform, indicate those areas where detailed research might be conducted, 
and provide a framework for later research and surveys. 
The author, in conjunction with Professor Mccallion, was invited to 
design and plan the survey, and to analyse the results. Work began on the 
survey in March 1976. The first stage was implemented in November 1976 and 
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the second stage in October 1977. 
The requirement for the survey to provide a framework for future scien-
tific research meant a rigorous conceptual model should be used as its found-
ation. Such a model would ensure future surveys could be related to each 
other and prevent work being repeated unnecessarily. The conceptual model 
expounded by Ackoff and Emery. (1972) was chosen, and extended for the purposes 
of the survey •. 
It was realized at an early stage that questionnaires would be sent to 
each engineer in the population. The concepts which were to be surveyed are 
difficult to understand; therefore it was essential the questionnaire contained 
definitions of those concepts if consistent interpretation by respondents was 
to be achieved. The questionnnaire definitions were developed from idealized 
operational definitions. 
This discussion regarding the survey will be concerned only with how 
important technical manpower activities were selected and defined, and the 
results relating to the interpretations of the personal questionnaire by 
respondents. 
10.2 TECHNICAL MANPOWER SKILLS 
The last section of the personal questionnaire (see Appendix 6 ) deals 
with skills. The word task was used in the questionnaire, instead of skill, 
because pilot testing of the questionnaire showed interpretations of skill were 
more confused and varied than those of task. 
To discuss skills we first need a definition of skill. 
Skill: a course of action which has a high expected value (EV) for each 
outcome in a set of outcomes for a significant portion of those who choose it. 
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It is not possible to say what value of EV, range of outcomes, or 
portion of individuals must exist before a course of action may be called a 
skill. With regard to an outcome (Oj) for which an individual has -a,relative 
value (Vj) of. 1.0, a course of action is generally called a skill only if 
execution of it will produce oj with a high probability i.e. an individual 
must choose the action with a high probability and perform it with a high 
efficiency. 
The technical manpower skills chosen were: communication, controll.:ing, 
planning, designing, negotiating, organising and manipulation. 
for this selection were: 
'l'he reasons 
(l) Communication - by definition on organisation requires communicatton 
between any one of its membe.rs and at least one other of its members some of 
the time. Hence communication is an essential aspect.of all organisations. 
(2) Organising and controlling - in a social group extended over time and 
space a number of secondary tasks are needed to provide the integration necess-
ary for it to achieve its common purpose. 
considered to be two such tasks. 
Organising and controlling are 
(3) Planning - if an organisation is to achieve its common objective at 
least some of the time then it must be able to anticipate potential future 
difficulties i.e. it must plan. 
(4) Designing - this is a traditional and important engineering activity. 
(5) Manipulation - all production organisations use instruments.,. hence 
their manipulation is important. It was also hoped choice situations involv-
ing manipulative skills would provide a means for differentiating between 
professional engineers and technicians. 
(6) Negotiating - this is an important interaction between an organisation 
and its environment. 
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'I'he choice situations, within which those skills are performed, were 
classified by their components. It was intended that later research be 
conducted to determine the parameters of choice for skilful behavior in 
those situations. Four components were used to classify choice situations: 
(1) subject (respondent), (2) courses of action, (3) outcomes, (4) choice 
environment. I will now discuss each skill and show how the choice situ-
ations were classified using the four components. 
10.2.1 Communication 
(1) Idealized Definition: 
One purposeful individual (B) communicates to another (A) when a 
message produced by B produces a change in one or more of the parameters (Pi , 
Eij , Vj) of A's purposeful state. [Ackoff and Emery (1972), p.142)]. 
(2) Questionnaire Definition: 
The production of messages which will inform, instruct or motivate the 
receivers of your messages as you intend. 
( 3) Classification 
(a) Subject and Choice Environment 
The individual A to whom Bis communicating is part of B's choice 
environment. If Bis to produce the response he intends then his message 
must be semantically and pragmatically efficient for A i.e. A and B must share 
a common language. One useful way, then, of classifying the individual A's 
and B's is by the language they have in common. 
A language is defined as a set of signs and instructions; the amount 
in common between A's and B's languages can be defined in terms of set theory. 
The most important languages with regard to engineering are those known as 
teahniaaZ languages, and are the only ones considered for the survey. 
Technical language: any language which is semantically and pragmatically 
efficient for the engineering profession but which has no or a low semantic 
and pragmatic efficiency for people not in the profession. (l) 
The following classification was developed from the above concepts: 
'(l) A has little or no knowledge of B's technical language if 
·l 
{XA} < • 33 
0 ~ {xB} .. where 
{x },is the set of signs and instructions of B's technical language, 
B· 
{xA} is a sub-set of {x8 } and is the set of signs and instruction of B's 
technical language which A knows. 
(2) A has some knowledge but less than B of B's technical language if 
, 33 < {XA} 
{x}~.67 
B 
(3) A has the same technical language as B if 
, 67 < {XA} T;-r~ 
B 
1.0 
With the three-fold classification above and that of sender/receiver 
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it is possible to obtain five types of situation. Only four types were used 
in the survey because the class 'sender, with general knowledge of a technical 
language' does not apply - all the respondents are technically qualified. 
The subjects were further classified into two classes - professional engineer 
and technician. 
(b) Outcome 
The outcome of a communication is a message and a change in the para-
meters of the receiver's purposeful state. The latter was not considered 
(l)Footnote: the people in the engineering profession can be considered 
those who satisfy the criteria of a qualified engineer given 
on P· 5 - 6. 
100 
because it involves a detailed analysis of the communication process. The 
messages, however, can be classified according to their denotations and 
connotations. This was carried out by using the broad concept of teohnicaZ 
situation i.e. the messages connoted a technical situation. Messages were 
also sub-classified according to whom they were sent and what they were about. 
Firstly, messages were classified according to how they were produced 
i.e. the structure of the signs. The most important types were considered 
I 
to be written, oral and enactive. Typical examples of each type are: 
Written: letters, reports, drawings, 
Oral: lectures, talks, interviews, demonstrations, 
Enactive: demonstrations. 
Secondly, they were classified according to their content i.e. what 
they were about. For example, reports from testing state of material. 
Part of the question on communication is shown in Figure 10.1. Note 
that the classification of outcomes - in terms of papers, reports, lectures, 
etc. - was not only used to obtain relevant information about the kinds of 
messages respondents produced, but also to clarify the definitions of the 
different types of communication situations. 
10.2.2 Controlling 
(1) Idealized Definition: 
(a) Amount of control ( S· . ) 
1~ 
an individual has over a particular 
course of action (Ci) relative to a particular outcome (Oj): 
s .. = (E .. lvJ. = 1.0) - (E .. lvJ. = o) 
1] 1] 1J 
(b) Amount of control (Si) an individual has over a particular course 
of action (Ci) relative to a set of n outcomes: 
n 
8. = E 8iJ' 
1. • 1 
]= 
(c) Amount of control (8) an individual has in a purposeful state 

















[Ackoff and Emery (1972, p.154)] 
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The observation of your own or other people's behaviour, or the perform-
ance of technical equipment, and the inference and implementation of adjust-
ments to correct deviations from the intended results. 
(3) Classification 
(a) Subjects and Choice Environment 
No classification was developed for the choice environment. Subjects 
were classified into two classes - professional engineer and technician. 
(b) Outcome. 
The amount of control in a purposeful state is measured relative to a 
set of outcomes. Twenty-two outcomes believed to be significant for engineers 
were identified (see Figure 10.2, part (a)). 
(c) Courses of Action 
Control of a group implies the use of a plan. The amount of 
control a person has in a purposeful state is defined in terms of an exclusive 
and exhaustive set of courses of action. An individual in an organisation 
may not have the complete set available to him, i.e. other individuals may 
restrict his choice by removing instruments from his environment or by influ-
encing his parameters of choice. Clearly the amount of control will be 
related to his set of potential courses of action. 
terms of: 
These were classified in 
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(1) modifying the intended outcomes of the system being controlled i.e. 
an individual may be able to change the plan, 
(2) re-organising the social group being controlled, 
(3) changing the group's instruments, 
(4) changing the parameters of the purposeful states of the people in 
the group. 
Although an individual may co-produce a change in those variables he 
may not have full discretion to do so. A measure was sought of the amount 
of control an individual has for producing those changes when change-product-
ions are outcomes: a two-fold classification was developed. 
Figure 10.2, part (B)). 
10.2.3 Manipulation 
(Refer to 
The use of instruments was classified using the concepts familiarity, 
knowledge and understanding given in Ackoff and Emery (1972). The classif-
ication also included an individual's beliefs of another's use of instruments. 
Part of the question is shown in Figure 10.3. 
10.2.4 Planning 
(1) Idealized Definitio/1 ) 
A purposeful individual (A) plans, if in a choice environment Sin 
a time-period t1 - t2: 
(1) A produces a message 01 connoting two or more essential proper-
ties {px} of an available course(s) of action of another individual C, who 
exists at time t 1 , in a choice environment Sj at tj for C to produce an outcome 
(~) at tk (tk > tj > t2); 
(l)Footnote: This definition is different from that given in Cha.pter 6. 
The latter is the result of further research aonduated after 
the survey. 
(2) the message (01) is a potential producer of Ok; 
(3) at time t 1 , A is not aware of the complete set of properties 
{px} but is aware of a sub-set {p1}; 
(4) during time-period t 1 - t 2 , A does not perceive a set of prop-
erties {ps} in S such that the union of {ps} and {p1 } exhaust {px}. 
The set of properties {px} is the plan. 
(2) Questionnaire Definition: 
The production of a message describing the action or results 
you intend a group of people to produce at some future time. 
(3) Classification 
(a) Subject 
Classified according to the two engineering classes. 
(b) Choice Environment 
C may be a group of people and, if so, will be part of A's 
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choice environment. An approximate measure of the complexity of the choice 
environment was obtained by determining the number of people in the group 
being planned for. 
(c) Outcome 
The outcome is a plan. Using Ackoff's scheme (1970) this 
can be classified according to its range and end-means orientation. The 
latter was not considered because it requires a detailed analysis of the 
content of plans. 
The range is the time-period an individual must look ahead to produce 
the plan. The time-periods were divided into three classes: 
(1) up to and including one year, 
(2) over one year and up to three years, 
(3) over three years. 
The justification for this scheme is detailed below: 
(1) One year cut-off: most companies plan one year in advance because 
it is accepted accounting practice. To plan for over one year, however, 
requires taking into account likely changes in 
(a) the Government budget, 
(b) the Government taxation, 
(c) competitors', suppliers', etc. yearly financial policies. 
I believe planning over one year requires a different personality function 
to that required for planning up to one year. 
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(2) Three year cut-off: The N.Z. Government is elected every three years. 
Planning for over three years requires taking into account either (1) changes 
in Government or (2) likely changes in Government policies. I hypothesized 
that a different personality function would be required to plan for over 
three years from that required to plan for less than three years. 
A plan may apply to various sub-groups of an organisation. The larger 
the portion of the organisation to which a plan applies the more strategic it 
becomes. Four main groups were identified: 
(1) planning for small groups e.g. sections in a firm, 
(2) planning for a major function in the firm, 
(3) planning for the firm as a whole in terms of resource allocation, 
(4) planning for the firm as a whole in terms of company objectives and 
policy. 
Part of the planning question is shown in Figure 10.4 
10.2.5 Designing 
(1) Idealized Definition 
A purposeful individual (A) designs, if in a choice environment S 
in a time-period t 1 - t 2 : 
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(1) A produces a message Ml connoting two or more essential properties 
{p} of a concrete system(s) or object(s), which does not exist in any environ-x 
ment at time t 1 ; 
(2) the message (M1) is a potential producer of at least one essential 
structural property of the system(s) or object(s) in some environment Sj; 
(3) at time t 1 , A is not aware of the complete set of properties {px} 
but is aware of a sub-set {p~}; 
(4) during time-period t 1 - t 2 , A does not perceive a set of proper-
ties {ps} by S such that the union of {p1} and {ps} exhausts {px}. 
The set of properties {px} is the design. 
(2) Questionnaire Definition: 
The production of a message describing the essential features of a 
new object/system/procedure/method so that it can be produced. 
(3) Classification 
(a) Subject 
The two-fold engineering classification was used. 
(b) Choice environment 
A becomes aware of sub-set {p1} by a message. A may receive a 
message connoting {p1}from someone else, and send a message connoting {px} 
to someone else. This happens frequently in industry and formed the basis 
of an environmental classification. 
A message may connote images, concepts or a combination of these. 
I assumed different personality functions would be required to produce messages 
connoting concepts and messages connoting images. The choice situation was 
classified according to the types of messages the designer receives and 
produces (see Figure 5.3, p.35). 
For the survey, differentiation was made between the designer and 
client being two different people, and the designer and client being the 
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same person. Consequently, it was necessary to include three other design 
situations: 
(1) - specific functional: designer does not receive a message from some-
one else, but produces a specific functional message. 
(2) - general structural, 
(3) - specific structural. 
Unfortunately it was not realised these three design situations should have 
been included separately until the interviews were conducted. 
is d±scussed more fully on page 109. 
This aspect 
The question relating to the above classification is shown in Figure 
10. 5. 
(c) Outcome 
An attempt was made to classify outcomes according to the novelty 
and complexity of the design. The attempt was not successful, so it was 
decided to classify outcomes according to the type of system designed. 
does provide a rough measure of design complexity. 
10.2.6 Negotiating 
(1) Idealized Definition: 
An individual (A) negotiates with another (B) when: 
(1) A prefers a thing X1 to another thing x 2 ; 
(2) B prefers X2 to X1; 
(3) A believes Bis necessary for x1 to occur and he is necessary 
for x2 to occur; 
(4) A communicates to B his intention to co-produce x2 if B will 
communicate his intention to co-produce x1 . 
This 
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''l'hing' represents either objects, events, their properties or 
combinations of these. 
(2) _Q_uestionnaire Definition: 
Bargaining for the exchange of valued possessions, as a principal or 
as an agent of the firm. 
(3) Classification 
(a) Subject 
Classified according to the two engineering classes. 
(b) Choice Environment 
Classified in terms of the types of individuals engineers were 
expected to negotiate with (See Figure 10.6). 
10.2.7 Organising 
I had considerable difficulty in formulating an idealized definition 
of organising in the limited time available. As a result all I asked in 
the questionnaire was: do you organise a group of people? 
definition of organising was provided. 
The following 
Organising: the allocation or assignment of tasks to people and 
h d . . . . . f h ' b h . (1) t e co-or ination and integration o t eir e aviour. 
10. 3 RESULTS 
Controlling, planning, and designing questions, on which much effort 
had been expended during questionnaire design and pilot testing to ensure 
completeness and clarity, still caused problems during the main survey. 
(l) Footnote: The reader should note that organising~ leadership and managing 
were defined after the sUPvey was completed. 
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(1) Controlling 
'l'rw muin misL:ike was that for part (b), the situation in which a person 
may take corrective action for factors which he did not measure or monitor was 
not included. Consequently, the numbers obtained for part (b) will be an 
underestimate. 
Results from the interviews indicated measuring or monitoring factors 
relating to people outside the firm may be an activity which is performed by a 
significant percentage of engineers. This possibility was allowed for in 
Q.ll(a) 9 (see Figure 10.2); but unfortunately it was not detailed as now 
appears necessary. 
( 2) Planning 
Preoccupation with personnel within companies blinded me to the fact 
that people in a firm may plan for people in its environment. 'I'his was 
brought to my attention by several engineers at New Zealand Forest Products 
(Kinleith) whose main task was to plan and co-ordinate the behavior of sub-
contractors. 
The result of omitting planning for people in the firm's environment is 
that not all the people who plan may have been identified. 
Some people were confused by the definitions of the different types of 
planning situations. An analysis of the replies and interviews gives an 
estimated figure of less than 5% for the portion of respondents who misinter-
preted part (a) of the planning question. 
(3) Designing 
Replies to this question highlighted the major failure of the questionn-
aire - the term message was not defined. Interpretation of what constituted 
a message varied considerably and resulted in a 7% error in replies to Q.14 
part (b) i.e. 7% of the respondents who ticked (a) did not tick any boxes for 
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'message produced' in part (b). Some respondents said they had not considered 
a drawing as a message. Others did not consider suggestions regarding the 
structure of something e.g. what it should look like, as being a design message. 
Several of those who did consider suggestions as being design messages had 
difficulty classifying them according to my scheme. 
Another failure of the design question became apparent during interviews 
with respondents: some design situations exist in which the designer does not 
.receive a message from someone else relating to what is to be designed. A 
separate section should have been included in the questionnaire similar to 
part (b) but excluding the 'message received' boxes. 
The situations 'no messages received' and 'messages produced' are 
included in part (b), but if a person involved in those situations also receives 
messages in other situations, then from the present form of Q.14 there is no 
way of determining if he is involved in the former class of situations. The 
only way to determine this is by a separate question; which would also make 
the questionnaire easier to answer (some of the respondents told me they were 
not sure how to answer (b) because of this factor). (l) 
Excluding the points mentioned above the interviews indicated the 
respondents had interpreted the questionnaire as intended. I believe consis-
tent interpretation can be obtained in all surveys using questionnaires 
provided the concepts used are carefully defined. 
(1) Footnote: I believe the personality function required to design compet-
ently is the same for the situations in which messages are 
received from someone else and those in which they are not. 
For this reason the omission was not critical. 
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10.4 TECHNICAL MANPOWER ADAPTATION A COMMENT 
The approach dPscr ibnd for the• surVt!Y is crosr,-sr~ct.ional. It produces 
stdUc modc•ls Lechnicul jobs are assumed to remain fixed. They are class-
ified so that the personality functions necessary to perform them efficiently 
can be determined. This approach was requested by the Technical Manpower 
Training Committee. At the time, I considered it to be a sound approach. 
Since the survey my views have changed radically, £or two reasons: 
(1) Most of those interviewed during the survey stressed the changing 
character of their jobs. They considered the dynamic aspect to be the most 
important in relation to their work. 
(2) I have an increased understanding of systems concepts. Organisations 
are open systems. As such they can achieve the same end state from different 
initial conditions and in different ways. Hence, knowledge of a given state 
is insufficient to predict later states knowledge and understanding of the 
way the system behaves is also required. The cross-sectional approach is 
inadequate for this reason. 
I now believe the most fruitful way to model technical manpower is by 
considering their dynamic characteristics i.e. their adaptability. 
chapter presents some of my thoughts on this topic. 
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TECHNICAL MANPOWER ADAPTATION 
11. l INTRODUCTION 
The results from the survey indicated there was no significant differ-
ence in the relative frequencies of the tasks performed by the two engineering 
classes - professional engineers and technicians. During interviews profess-
ional engineers maintained that a considerable portion of their work could be 
performed by technicians. 
Professor Mccallion and the author observed that industry utilizes the 
two classes of engineers to perform a wide variety of functions which are 
similar for the two classes. Our discussions with engineers in industry led 
us to believe the most important criterion for selecting engineers is their 
'adaptability'. This hypothesis was supported by the fact that companies 
appear to be using the educational system as an intelligence filter. 
I believe there are two types of adaptability which are important to 
companies with regard to manpower planning: 
(1) adaptability an individual needs to learn his job; 
(2) adaptability required of an individual when he is competent in his job. 
I shall discuss the first type briefly because it is the least important. 
Assuming the requirements for a particular job have been identified, 
it is still necessary to determine the entry qualifications for someone starting 
the job and the training programme to bring him to the desired level of effic-
iency. As technical personnel are selected according to the second criterion 
above (and they should be of course) the individual's capacity to learn his 
job is fixed. Hence, the time-period for training will depend on the individ-
ual's entry state and the efficiency of the training programme. 
From the educationalists' point of view a fruitful approach to the 
training problem is to determine the time-periods companies can afford to 
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release their staff for training. The time-periods and the job specifications 
provide a basis for determining the qualifications individuals need to enter 
industry, the kinds of training programmes industry requires, and the desired 
levels of efficiency of such programmes. 
My observation is that small companies cannot sustain staff for long 
training periods - my estimate is½ - l yr maximum - so they tend to select 
experienced tradesmen, N.Z.C. qualified technicians, and/or experienced grad-
uates. Large companies can afford relatively long training periods - typically 
3 - 5 yrs maximum. They employ inexperienced as well as experienced personnel. 
The implication of this approach for the N.Z. Government (particularly 
the Vocational Training Council) is it highlights the problem areas and indic-
ates the alternative courses of action available. For example: companies may 
be induced to release staff for longer training time-periods by financial 
assistance from the Government e.g. tax relief. Educational programmes may 
be better designed to suit the needs of industry. The efficiencies of training 
programmes may be increased to reduce the time in training, 
The remainder of the chapter is concerned with the adaptability an 
individual requires to be competent in his job. The appropriate mode of 
adaptability is shown to depend on the causal texture of the environment by 
considering the relationships between environmental complexity and technical 
manpower instrumentality (use of, search for and development of instruments), 
planning and modelling. 
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Emery and Trist (1975) have identified four levels of causal textur-
ing of the environment. These are, in order of increasing complexity 
placid random, placid clustered, disturbed reactive and turbulent environments, 
I shall show it is possible to classify technical staff according to these 
environmental levels. 
Finally, I draw some tentative conclusions regarding the importance of 
the different levels of technical personnel for New Zealand industry. 
11.2 INSTRUMENTALITY AND ENVIRONMENTAL LEVELS 
Emery and Trist (1975) give an indication of the instrument-making 
capabilities of the different types of adaptive individuals. It is important 
to distinguish between using, searching for and developing (designing) instru-
ments because these are different activities. 
Fig. 11.1 shows the types of individuals adaptive to each level of 
environment and the instruments the individuals can use or design. 
my formulation of the work by Emery and Trist. 
Two points should be noted: 
This is 
(1) I have extended my definition of design to include goal-seeking systems as 
designers. The minimum requirement for a system to be able to design is it 
must have a choice of action. 
(2) Ideal-seeking systems can use objective-seeking systems as instruments 
by constraining the range of objectives they can pursue. 
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11.3 PLANNING AND ENVIRONMENTAL LEVELS 
The planning behaviors appropriate for the different levels of environ-
ment have been identified by Emery and Trist (1975). 
each type of behavior are given by Ackoff (1972). 
Detail descriptions of 
The placid random environment requires no planning - one simply does 
the best one can under the circumstances. 
'Satisficing' is the planning mode appropriate for placid clustered 
environments. Ackoff (1972, p.64) provides this description of satisficing: 
... the pZanning process begins with the setting of goaZs which are beZieved 
(though seldom demonstrated) to be both feasible and desirabZe. Attribution 
of these properties to the goaZs is usuaZZy based on consensus among the 
pZanners. Once these goaZs are set - and they aPe usually set independentZy 
of other aspects of planning - operating policies are sought which wiZZ hope-
fully attain the goaZs and are acceptable both to management and to the peopZe 
who must carry them out. 
Emery and Trist point out some of the planning approximations appropriate 
for this type of environment. These are: domain selection, the development 
of a hierarchy of strategies, the assignment of step functions to the values of 
goals and noxiants, and the backward determination of the strategic path. 
The disturbed reactive environment requires 'optimizing' planning: 
In this second type of planning the setting of goals and the seZection 
of operating poZicies interact with one another; an effort is made not to do 
just weZZ enough~ but to do as weZZ as possibZe .... It caZls for the develop-
ment of mathematicaZ modeZs of the system being pZanned for - modeZs that can 
be anaZyzed or simuZated to determine the effect of different poZicies and 
resource allocations on organization perfomance [Ackoff (1972, p,65)]. 
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With this pattern of planning organisation structure is seldom explic-
itly treated. Furthermore, optimization can be used to develop a control 
system to be added to the system .but it cannot provide a control unit that is 
built into the system. 
The highest level of environment (turbulent) requires 'adaptive' planning. 
Ackoff (1972) describes this as follows: 
Adaptive planning ... shouZd not only build into the system controls 
which protect against major and relatively stable changes in it and its environ-
ment; it should also build adaptiveness into the components of the system, so 
that short-run variations can either be more adequately handled or reduced. 
If a completely adaptive system could be designed, it would require no 
planning. To the extent that adaptive planning succeeds, therefore, the need 
for planning is reduced. The ultimate ideal of the ada,ptive planner is a 
system for which planning is no longer necessa-ry (p.68-69). 
It can be seen that each level of environment requires a different 
planning mode and the abilities required of the planner become more demanding 
as environmental level increases. 
From my brief observation of New Zealand industry during the EITB 
survey, most companies appear to be 'satisficing' planners, while a few large 
ones may be 'optimizers'. There are no 'adaptivizers'. 
11. 4 MODELLING AND ENVIRONMENTAL LEVELS 
Modelling is one of the most important aspects of technical manpower 
adaptation. Adaptation involves choice, and choice of a course of action 
presupposes the decision maker has a model of his choice situation. An 
individual's model of his choice situation is his representation of it. 
The degree of complexity of a choice model depends on three main 
factors: the accuracy desired in the outcomes, the limits within which t~e 
essential variables of the system must be maintained and the causal texture 
of the environment. 
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11.4.1 Accuracy Desired in Outcomes and Tolerance Limits of Essential Variables. 
The outcomes in a choice situation may be defined broadly or narrowly. 
The more narrowly these are defined the more narrowly the courses of action 
must be defined and the more accurate must be the estimation of the relevant 
environmental factors and the parameters of the situation. 
becomes more complex. 
The choice model 
In any choice situation there will always be constraints. Some of 
these relate to the essential variables of the decision maker or the system 
of which he is an element. A decrease in the range of values which these 
variables may take without destroying the viability of the system will increase 
the complexity of the choice model. 
11.4.2 Causal Texture of the Environment 
The complexity of the environment increases as the level of environment 
goes from placid random to turbulent, consequently the choice model must 
become more complex. 
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The individual enters his choice situation with a model of it. If 
he is dissatisfied with his initial model he will modify it until it is 
acceptable. The degree of correspondence between the final and initial 
models can vary: from isomorphism to extreme homomorphism. An interesting 
investigation would be to determine the effect of environmental level on the 
degree of correspondence between the final and initial models. My opinion 
is there would be a high degree of correspondence for the placid environments 
but a low degree of correspondence for the dynamic environments. 
The individual will, in general, not be conscious of every aspect of 
his choice model. It can be divided into two sub-·models an explicit model -
those aspects he is conscious of, and an implicit model - those aspects he is 
not conscious of. Furthermore, his inferences can be similarly classified 
into those which are conscious (thought) and those which are unconscious 
(intuition). 
Technical personnel, through education, are taught explicit models and 
explicitly formulated inferential procedures. It is part of their job to 
use these in their modelling or decision-making if they are relevant. The 
degree to which they should be used, however, depends on many factors e.g. 
the time-period to make a decision, the cost of quantifying the model and 
adjusting it to the particular situation, the cost of errors, etc. 
Explicit models and inferential procedures can also be developed by 
an individual if he has been trained by experience and reflects on his past 
behavior. Implicit models and procedures are developed by experience. 
Beer (1972, Chapter 14) has produced a method to measure the variety 
of a choice situation. I believe his method can be adapted to: 
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(1) measure the effectiveness of existing explicit models and inferential 
procedures in a given situation; 
(2) determine the best cost effective ratio of the amount of education to 
the amount of training by experience in a training programme. 
Beer's method can be used directly to measure the decision-making 
performance of management teams e.g. planning teams; he developed the method 
to monitor the progress of top management decision-making. Some problems 
will be encountered using it to measure the performance of design teams because 
of the difficulty of measuring the variety of the situation. 
His method can be used to measure the effectiveness ©f existing explicit 
models and inferential procedures. The variety of the actual situation, the 
variety of a model, and the variety reduction produced by an inferential 
procedure can be determined using his method. Comparison of the model variety 
to that of the actual situation gives a measure of the homomorphism of the 
model. For an excellent discussion of this aspect of modelling refer to 
Beer (1966, Chapter 6). 
Given the degree of homomorphism of the model and a cost function a 
measure of the effectiveness of the model can be produced. 
apply to explicit inferential procedures. 
Similar comments 
Finally, consider the application of Beer's method for developing 
training programmes. Let us assume the effectiveness of an existing explicit 
model and-inferential procedure in a situation has been measured. If this 
is acceptable then the training programme should emphasize education, (i.e. 
the trainee is taught the explicit model or procedure for that situation); 
no or little training by experience is required. 
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If the model is unacceptable it will have to be developed until a 
satisfactory degree of homomorphism with reality is attained. 






This requires training the trainee by experience; 
Research would have to be conducted to develop the model 
explicitly. Ths final model would be taught by education; 
(3) a combination of (1) and (2). 
It should be clear by now that Beer's method provides a basis for 
objectively modelling technical manpower, monitoring the performance of tech-
nical teams, and designing training programmes. Furthermore, it highlights 
a significant fact: extending an explicit model by research and teaching 
this final model by education is an ALTERNATIVE to training by experience, and 
vice versa. 
A by-product of Beer's method is it could also be used to identify 
which decisions should be programmed (e.g. on a computer) and which should be 
made by technical staff. 
I would expect environmental level to have a significant effect on the 
performance of technical teams and the design of training programmes. 
The degree of complexity of the environment and the system being studied 
in a scientific investigation has a significant effect on the methods which 
scientists should us~. Ashby (1958, p.98) says: 
What I suggest is that measurement of the quantity of information, even if 
it can be done only approximately, wiU teU the investigator 1JhePe a complex 
system falls in relation to his limitation. If it is well below the limit, 
the classic methods may be appropriate, but should it be above the limit, then 
if his work is to be realistic and successful, he must alter his strategy to 
one moPe like that of operational Pesearch. 
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Emery and Trist (1975) go further and state that domain-based problem-oriented 
research is the appropriate scientific approach for turbulent environments. 
11.5 SUMMARY 
The causal texture of the environment has been shown to affect signif-
icantly the mode of adaptation of technical personnel. I consider it to be 
the most important factor affecting technical manpower adaptability. Rigorous 
definitions of the environmental levels are required so they can be explicitly 
recognized in actual situations. 
Technical staff can be classified according to the environmental level 
to which they adapt: there are four levels. 
Emery and Trist (1975) observe that turbulent fields are becoming more 
salient both for industrialized countries moving to post-industrialism and 
pre-industrial countries moving to industrialism. If the principle of 
redundancy of functions is accepted by these countries as a design strategy 
then we can expect a shift in education and training towards developing those 
abilities of technical personnel which are adaptive to turbulent environments. 
I believe the higher levels of technical manpower are essential for 
New Zealand industry. Industry should be moving towards optimizing and 
adaptivizing planning. Scientists should be moving towards operational 
research and domain-based inquiry. 
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CHAPTER 12 
CONCLUSION THE COMBINED THESIS 
THESIS I 
THE NATURE OF THE TECHNICAL MANPOWER PROBLEM 
(Reference : Chapter 2, p. 5 ) 
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The technical manpower problem is: how do the New Zealand Government 
and management of companies in New Zealand industry control the movement of 
technically qualified people into, within, and out of the industry and design 
new organisations so that the companies and industry adapt successfully to 
their environments? 
Inquiry of this problem requires domain-based problem-oriented research. 
THESIS II 
THE RESEARCH PROJECT 
(Reference : Chapter 3, p. 16) 
Domain-based inquiry of the technical manpower problem will aim to 
produce a symbolic model of the situation. 
The following behaviors will be essential elements of this model: 
designing, planning, leading, organising, and managing. 
defined if the model is to take on meaning. 
These must be 
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The most useful definitions will be idealized operational definitions 
because they provide a scientific standard for all researchers, regardless of 
their orientation. Production of these definitions will be a suitable 
research project for a Ph.D. thesis. 
THESIS III 
DEF'INITION OF' DESIGNING 
(Reference : Chapter 5, p,26) 
A purposeful individual (A) designs, if in a choice environment Sin 
a time-period t 1 - t 2 : 
{l) A produces a message M1 connoting two or more essential properties 
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{p} of a concrete system(s) or object(s), which does not exist in any environ-
x 
ment at time t 1 ; 
(2) the message (M.1) is a potential producer of at least one essential 
structural property of the system(s) or object(s) in some environment S.; 
J 
{3) at time t 1 , A is not aware of the complete set of properties {px} but 
is aware of a sub-set {p1}; 
{ ,1 \ 
' • I 
during time-period t 1 t 2 , A does not perceive a set of properties 
{p} in S such that the union of {p1 } and {p} exhausts {p }. S S X . 
The set of properties {p} is the design. 
X 
THESIS IV 
U£FJN.lTION 01" .!?LANNING 
(Reference : Chapter 6, p.41) 
wishful projection: a message connoting an end{s), goal(s), objective(s) 
or ideal (:-,1), or some combination of these. 
reference projection: a message connoting an expected environment of a 
purposeful (or goal-seeking) system and the course(s) 
of action {choice(s)) of the system in that environment 
when the system does not expect it. 
A purposeful individual (A) plans, if in a choice environment Sin a 
time-period t 1 - t 2 : 
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(1) A produces a message M1 connoting two or more essential properties {px} 
of an available course(s) of action (choice{s)) of another individual (goal-
seeking system) c, that exists at time t 1 , in a choice environments. at t, J J 
for C to produce an outcome O_ at t (t,. > t. > t~); 
k k .It J -c: 
(2) the message (M1 ) is a potential producer of Ok; 
(3) at time t 1 , A is not aware of the complete set of properties {px} but 
is aware of a sub-set {p1 }; 
(4) the sub-set {p1 } must include the essential properties of a wishful 
projection and a reference projection for C; 
(5) during time-period t 1 - t 2 , A does not perceive a set of properties 
{p} in S such that the union of {p1 } and {p} exhausts {p }. S . S X 
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(Reference : Chapter 7, p. 52 ) 
There are three kinds of leadership: outcome-directed leadership, 
_means-directed leadership (familiarization) and symbolic leadership (a combin-
ation of the first two). 
Outaome-direated leadership (0-leadership): one purposeful individual (A) 
has a-leadership over another individual (B), that is an actual or potential 
producer of an outcome (0,) preferred by A, when A intentionally produces an 
J 
increase in B's relative value for o .• 
J 
Amount of 0-leadership: the amount of 0-leadership an individual (A) has over 
another (B), in an intention situation, for an outcome (Oj) for which VjA = 1.0 
and vj 8 = 0.0 relative to an exclusive and exhaustive set of outcomes {oj}8 
1 





= ((Vfa2 - V• > jv. JBl JA 0 V· = 1. ' JBl = 0.0, S, {Oj}B) 
0-leaderehip function: A's 0-leadership function for an individual (B) and 
an outcome (0.) relative to a set of outcomes {o.}8 in an environment Sis a J J 
mathematical function (fL} that satisfies the equation 
LJ· = fL(VJ· , EV8 AB A 1 {Eij}B2 {DFij}B2 
{DK1· , } 
J B2 
{ouij} I s, {oj}8 ) 
B2 
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Generalized 0-leadership funation: A's generalized 0-leadership function for 
an individual (B) and an outcome (0.) is the mathematical function (f*) that 
J L 
satisfies the e0u~tion 
L, = f*(V· EV 
JAB L JA' B1 




{DKij} , {ouiJ.} , sl{o.}8 ) 
B2 B2 J 
Familiarization (means-directed leadership): one purposeful individual (A) 
familiarizes another individual (B), that is an actual or potential producer 
of an outcome (0.) preferred by A, with a course of action (Ci), which has an 
J 
efficiency greater than zero for o., when A intentionally produces an increase 
J 
in B's degree of familiarity with c .. 
1 
Amount of famitiaPization: the amount of familiarization an individual (A) 
has for another (B), in a familiarity situation, and a course of action (Ci) 
relative to an exclusive and exhaustive set of courses of action {c1 }8 , an 
outcome (0,), VJ· = 1.0, VJ• = Vj = 1.0, L(E1 .) J A B1 B2 J B1 
- L (E · ') B - l.J 2 
= 1.0, and 
Pi8 = o.o is the increase in B's probability of choosing C. produced by A. l i 
Fa . . = ( ( P is - Pi ) I VJ, = l. o , v j 
1JAB 2 B1 A B1 = VjB2 
= 1.0, L(Ei.) = L(EiJ.) 
J Bl B2 
pi = 0.0, {Ci}B) 
B1 
= 1.0, 
Familiarization function: A's familiarization function for another individual 
(B) and a course of action (C.) relative to an outcome (0.) and an available 
1 J 
set of courses of action {ci}B is the mathematical function (fp) that satisfies 
a 
the equation 
Fa,, = fF (Vj , EVB 
l.JAB a A 1 
VjB , L(Eij>a l{ci}s> 
2 · 2 
TIIESIS VI 
DEFlNITIGN OF ,:)RGANISING 
{Reference Chapter 8, p.72) 
There are two kinds of organising: Knowledge-organising and Under-
standing-organising. 
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KnowZedge-oPganising (K-oPganieing): one purposeful individual (A) K-organises 
another individual (B), that is an actual or potential producer of an outcome 
(0.) preferred by A, when A intentionally produces an increase in B's degree 
J 
of knowledge of a course of action (Ci) which has an efficiency greater than 
zero for O .• 
J 
Amount of K-oPganising: the amount of K-organising an individual (A) has over 
another (B), in a knowledge situation, for a course of action (C.) relative to 
l. . 
an outcome (0.), VJ· = 1.0, VJ· = VJ, = 1.0, and DKiJ' ,= 0.0 in a choice 
J A B1 B2 Bi 
environment Sis the increase in B's degree of knowledge produced by A. 
K 
('). ' 
-iJAB = ( (DKijB2 
\ DK,· J 
1 JB1 
I•• 
IYjA - V· -"" l.u' Jal VjB2 - 0 DK.· = l. , iJa1 = 0,0, S) 
K-oPganising funation: A's K-organising function for an individual (B) and 
a course of action (Ci) relative to an outcome (Oj) in a choice environment S 
is a mathematical function (f~) that satisfies the equation 
0~. = fK (Vj 
1.JAB o A 
EV8 , VJ· Is> 
1 B2 
GenePatized K-oPganisirllJ funation: A's generalized K-organising function for 
an individual (B) and a course of action (Ci) relative to an outcome (Oj) is 




= f (VJ. 
o A EVal VjB 2 
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, s) 
UnJ.1rataniling'"o:-,qa;1~s·i1,9 (U-·ur>go,n~,ring): one purs: ;e :u: ,1di vL uual (A) 
U-organises another individual (B), that is an actual or potential producer 
of an outcome (0.) preferred by A, when A intentionally produces an increase 
J 
in B's degree of understanding of a course of action (Ci) which has an effic-
iency greater than zero for O .• 
J 
Amount of U-oraganising: the amount of u-organising an individual (A) has 
over another (B), in an understanding situation, for a course of action (Ci) 
relative to an outcome (0.), VJ· = 1.0, VJ• = Vj = 1.0, DUiJ' = 0.0 with 
J A B1 B2 Bl 
respect to a state variable (s) in an environment (S') is the increase in B's 
degree of understanding of C. produced by A. 
1 
. u 
o_i. == ((ouij -ouij >lvj. =l.O,vj8 =vj 
· iB B2 B1 A 1 8 2 
= 1.0, DUij = 0.0, s, S') 
B1 
U-organising function: A's U-organising function for an individual (B) and 
a course of action (Ci) relative to an outcome (Oj) and a state variable (s) 
in an environment (S') is a mathematical function (fU) that satisfies the 
0 
equation 
o~J. = f~ (VJ· , Ev81 , VJ• Is, S') AB A B2 
GeneraaZized U-organising function: A's generalized u-organising function for 
an individual (B) and a course of action (Ci) relative to an outcome (0j) is 






= f (VJ· , EVa1 , VJ, , s, S') o A B2 
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'l'HESIS VII 
f'.;FINI':f'ION OF i'.\.CQUAlN'i~A~CE 
(Reference : Chapter 8, p.72; and Chapter 7, p.52) 
Aaquaintanae: one purposeful individual (A) acquaints another individual (B), 
that is an actual or potential producer of an outcome (Oj) preferred by A, 
with a course of action {Ci), which has an efficiency greater r.han zero for 
0., .when A intentionally produces an increase in B's degree of belief in the 
J 
maximum relative efficiency of Ci for Oj 
Amount of Aaquaintanae: the amount of acquaintance an individual (A) has with 
another (B), in a belief situation, and a course of action (Ci) relative to 
an ~xclusive and exhaustive set of courses of action {ci}B, an outcome (Oj), 
VJ· = 1,0, VJ· = VJ· = 1.0, Pi = 0.0, L(Dii)B = L(Dii)B = 1.0 
A · B1 82 B1 1 2 
is the increase in B's probability of choosing Ci produced by A. 
A' ' = ( (P. - p. ) IV' 
l.J,AB ia2 l.Bl JA "" 1.0, VjBl = VjB2 = 1.0, L(Dii)Bl = L(Dii)B2 = 1.0, 
piBl = 0.0, {Ci}8 ) 
Aaquaintanae function: A's acquaintance function for an individual (B) and a 
course of action (Ci.) relative to an outcome (Oj) and an available set of 
courses of action {ci}B is a mathematical function (fA) that satisfies the 
equation 
A,, = fA (V. 
l.JAB JA EVBl 
vJ. , L(Dii)B !{c.}) 
B2 2 l. B 
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THESIS VIII 
DEFINITION OF MANAGING 
(Reference Chapter 9, p.85) 
Management: one purposeful individual (A) manages another individual (B), 
that is an actual or potential producer of an outcome (Oj) preferred by A, 
when A intentionally produces an increase in B's expected value for 0 .• 
J 
Amount of management: the amount of management an individual (A) has over 
another (B) relative to an outcome (0.), VJ• = 1.0 and EVJ, = 0.0 in a 
· J A B1 
choice environment Sis the increase in B's expected value for 0, produced 
J 
by A. 
MjAB = ( ( EV ' - EV ' ) I V . ]B2 )Bl JA = 1.0, EVJ, B1 = 0.0, S) 
Management function: A's management function for an individual (B) relative 
to an outcome (Oj) in an environment Sis the mathematical function (fm) that 
satisfies the equation 
MJ, = fm (V;_ 
AB JA 
EVB1 IS) 
Generalized management function: A's generalized management function for an 
individual (B) relative to an outcome (0.) is the mathematical function (f*) 
J m 
that satisfies the equation 
MjAB = f; (VjA, EV81 , S) 
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APPENDICES l - 5 : flIBLlOGRAPIJY ------ ~~--~-· - -· 
The bibliography is presented in an edited form. 
Authors where works are referred to in the main text are fully 
referenced. 
Authors whose works have been surveyed, but who are not referred to 
in the text, are indicated by an alphabetical list of their names. Where 
there was more than one author for a book or article each co-author is listed. 
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APPENDIX 6 ~~ 1r-~ ~ 
' J ·.': 
·.. / . ': PERSONAL QUES'rIONNAIHE FROM EI'l'B SURVEY 
ENGINEERING INDUSTRY TRAINING BOARD 
September 1977 
A Survey of Knowledge used and Tasks performed 
by qualified scientists and engineers in New Zealand 
Manufacturing and Processing Firms 
This questionnaire is part of our industry-wide survey, in which 
your firm has agreed to take part. All answers will be regarded as 
confidential and used for research purposes only. 
The survey was initiated because Members of the Engineering Industry 
Training Board wished to have a cross-sectional view of the knowledge used 
and tasks performed by qualified scientists and engineers, to assist them 
in advising the Vocational Training Council and other bodies on the education 
and training needs of the industry, and in deciding what, if any, new 
training schemes they should plan and develop. 
A sample of the people who complete this questionnaire will be 
approached for a personal interview of approximately¼ hour duration. 
Would you be willing to be intewiewed? 
YesO 
Please return the completed questionnaire to: 
Senior Training Adviser, 




by 7 days after receiving it. 
No• 
If for some reason you are unable to or do not wish to fill in the 
questionnaire, please return it with a line through this page for reaord 
keeping purposes. 
Thank you for your time and assistance. 
~_g~ 

















SEC'rION 1 - GENERAL 
Q. l NilnlO of f.lrm e e •.e. I •It • • I I I ,t e.• I I. e • (I,, I e •• I e I ••• O • I. 9 •• I g e ••• j) 
Q,2 Address of your place of work 
Q.3 What is your present job title? 
Q.4 How long have you been employed in your present position? 
•....•. years ••..•.•• months 
Q.5 How many years of industrial experience have you had since you 
_completed your formal education? 
••••... years 
Q.6 What is the job title of your immediate superior? 
Q.7 Professional and Academic Experience 
(a) Are you a Corporate Member (i.e. a Fellow or a full Member) of a 
professional engineering institution? 
If your answer is NO, please tick NO box and follow arrow. 
If your answer is YES, please tick the boxes correspondin,g to 
those institutions of which you are a member, Please· leave 
boxes blank if they do not apply to you. (Note: if your answer 
is YES you must tick at least one box). 
Yes, a Fellow or a Full Member of ~-
Pl~ {b)~ 
The Royal Aeronautical Society 
The Institution of Chemical Engineers 
The Institution of Civil Engineers 
The Institution of Electrical Engineers 
The Institution of Electronic and Radio Engineers 
The Institute of Fuel 
The Institute of Marine Engineers 
The Institution of Mechanical Engineers 
The Institution of Mining and Metallurgy 
The Institution of Production Engineers 
The Institution of Structural Engineers 
The New Zealand Institution of Engineers 
The Institution of Engineers (Australia) 
Others (please specify Institutions) 
••&, •••••e s•••e 0-eo••••, •••00<1e••••• ""'''" o, • a•s••••••e e• 
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(b) Are you a Registered Engineer or a Registered Engineering Associate? 
§ l a Registered Engineer 




(c) Do you have a University Bachelor's Degree in Engineering or Science? 
Yes I (pZease tiak PeZevant boxes) 












M.E. or M.Sc. 
Ph.D. in Engineering or Science 
Other (please specify degree type) 
No 
(d) 
(d) Do you have any of the following qualifications? 
Yes 
1 HA New Zealand Certificate in Draughting? 
2 A New Zealand Certificate in Engineering? 
3 A New Zealand Certificate in Science? 
~ 
~





Yes (pZease tiak PeZevant boxes) 
Higher National certificate in Engineering 
Higher National Certificate in science 
Higher National Diploma in Engineering 
Higher National Diploma in Science 
(f) Do you have other technical qualifications? 


















SECTION 2 - KNOWLEDGE REQUIREMENTS 
This section is intended to identify the areas of knowledge you 
require, to be competent in your present job. To assist you to answer 
this section, we provide the following definitions: 
To be able to select an efficient procedure involves having an appreciation 
of the procedures or aations whiah can lead to a partiaular result. 
To be able to perform a procedure involves knowing how to exeaute it. 
To perform a proaedure with skill means being able to execute it -with 
preaision and certainty, 
To have an appreciation of an area of knowledge involves knowing its 
relevance to your work. 
To be able to use an area of knowledge involves knowing how to apply it 
in praatiae. 
To use an area of knowledge with skill means being able to apply it in 
practice with precision and certainty. 
Q.8 Knowledge of Subjects and Procedures 
Please indiaate the procedUPes/areas of knowledge which you require, to 
be competent in yoUP present jobJ by ticking the relevant boxes below. 
Those procedures/areas of knowledge you require, but which are not listed, 
should be included by writing them in under the appropriate main heading. 
Not all the procedures/areas of l<Ylowtedge wilt apply to you, where this is 
so please leave boxe~ blank. 
I perfonn/use this procedure/area of knowledge with skill in my present job-
I have to know how to perform/use this procedure/area of knowledge to be 
competent in my present job 
I need an appreciation of this procedure/area of knowledge to be 
competent in my present job 
BASIC SCIENCE 








General system theory 






































Quention 8 Continued 
I p,,rform/1111,i thl11 pro<1odm.·1,/11n1,1 of k11uwJ1.•dqo with 11klll_ Jn my prN1011t Joh 
-
---··--- ., -•---•-~·~---··~-- - -
I have to know how to perform/use this procedure/area of knowledge to be 
competent inmy present job 
-
I need an appreciation of this procedure/area of knowledge to be 






Complex Variable Theory 
Statistics/probability theory 
Curve fitting of time series 
Vector analysis 
Nwnerical methods/Difference Equations 
Computer languages (e.g. Algol, Cobol, Fortran, Assembler, Basic) 
-
Other (please specify): 
••••••••••••••••••••••e"•"••oooe 
•••••••••••••••••••ea.eeo,o••••oo 
APPLIED SCIENCE AND ENGINEERING 
Mechanics/Structures 
I I I I 
I I I I 
I I I I 










Electrical power generation, transmission and/or distribution 
Electrical power utilization - electrical machines, electric 
circuits, etc. 
Electronics (industrial, medical etc.) 
Control system theory 
Cybernetics 
Optimisation theory (linear programming, dynamic programming etc.) 
Simulation theory/Computer simulation 


























Question 8 Continued 
I perform/use this procedure/urea of lrnowledge with skill in my present job 
I have to know how to perform/use this procedure/area of knowledge to be 
competent in my present job 
I need an appreciation of this procedure/area of knowledge to be 
competent in my present job 
APPLIED SCIENCE AND ENGINEERING (Continued) 
Replacement theory 
Reliability theory 
Point, trace or outcome forecasting, e.g. prediction of future 
- - -
I I I ; 
prices, delivery dates, etc. 
Technological forecasting, event forecasting, 





other (please specify): 
••o••••••••••••••••o•••••••••t• 
••o••o•••e••••••••••••••••••••• 
J\DM r NT f,'rRA'L' ION J\ND MANAGEMEN'r 
Economics 
Accounting· 
Cost estimating procedures 
t-
r--,--1---iloiscounted cash flow procedures 
I I I I 
Planning procedures 
I I I I Organising procedures 
Controlling procedures 
I I I I 
I I I 1 
Foreign language(s) iplease specify): 
Personnel management (those aspects of managing concerned with 
the recruitment, selection, training, promotion, remuneration 
or working conditions of company personnel) 
Industrial relations 
I I I -I 
Contract Administration 














Question 8 Continued 
I perform/use this procedure/area of knowledge with skill in my present job 
I have to know how to perform/use this procedure/area of knowledge to be 
competent in my present job 
I need an appreciation of this procedure/area of knowledge to be 




New product management 
Packaging (for market) 
Physical distribution management 
After sales service 
Pricing 
other (please specify): 
········••0••11••··········,.•·o-•11 - - -
·····························••ci 
LEGAL REQUIREMENTS 
::~:I I I I 
Commercial law (relates to the sale and transfer of goods) 











Industrial law (relates to contracts of employment, arbitration, 
conciliation, etc.) 
Patent law 
others (please specify): 
ANY SUBJECT NO'I' COVERED BY ABOVE HEADINGS 
Please specify any subjects which are important for your present 
job but which are not covered by the headings above 

























Q,9 Knowledge of Processes/Operations 
Do you perform, have to know how to perform, or need an appreciation of 
the following processes? 
NO -
g o to Seation 3 
I ~erform this process with skill in my present job ~ 
I have to know how to perform this process to be 
competent in my present job 
I need an appreciation of this process to be 
competent in my present job 
Casting processes, e.g. sand moulding, die casting 
152 
Forming processes, e.g. hot forging, drops tamping, metal pressing 
processes, wire drawing 
Joining processes, e.g. gas or electric wel 
brazing, riveting 
Machining processes, e.g. turning, milling, 
ultrasonic, electrolytic 
Material treatment processes, e.g. heat tre 
protective coating, metal finishing 
Automated assembling processes 
Automated processes, e.g. NC machines 
Electronic circuit assembly and wiring 
Printed circuit production 
Production of thermionic devices 
Non-destructive testing 
Compression or transfer moulding of thermos 
Extrusion or injection moulding of therrnopl 





Fuel conversion processes, e.g. gas making 
Separation processes, e.g. gas absorption, 
distillation 
Air pollution control 
Water or effluent treatment 
Other (please specify): 
.... ., .................................. 























SECTION 3 - TASKS 
In this section we hope to find the range of tasks you perform in your job. 
PART A. 
Q,10 Communication Task 
DEFINITION~ The produation of messages ~hiah ~tt infom~ instruat or 
motivate the reaeivers of your messages as you intend. 
(a) As part of your job, do you produce technical messages to explain 
situatio~s to people with the same or nearly the same knowledge as 
yourself of your technical area? 
YES I Ptease tiak re tevant boxes 
Papers for publication in scientific/engineering journals. 
~ 
~to (b) 
Reports on scientific/engineering investigations relating to process 
development, product development, market development, fault diagnosis etc. 
Reports on special tests and surveys with your interpretation of the results. 
Lectures or talks on above types of activity. 
Demonstrations connected with above types of activity, 
Contributions to discussions on papers, reports, lectures given by 
others on above types of activity. 
Written reports from testing state of materials; physical, 
metallurgical, etc. 
Written reports from observed state of objects or systems, surveys, 
inspections, etc • 
Written reports on observed operating conditions, operating logs, 
production reports, activity and progress reports, operating costs, 
production costs etc. 
Other types of message (please specify types) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 
(b) Do you produce written technical messages describing results you have 
measured or observed to people who have more knowledge than yourself 
of your technical area, and who interpret the meaning of your results? 
YES I Pteaae tiak relevant boxes I I NO 
Reports from testing state of material;. physical, 
metallurgical, etc. 
Reports from observed state of objects or systems, surveys, 
inspections etc. 
go to (a) 
Reports on observed operating conditions; operating logs, production 
reports, activity and progress reports, operating costs, production 
costs · 



























i\s part of your job, do you produce technical 
situations to people with somn lmowledge, but 
of your technical area? 
messages to explain 
less than yourself, 
Please tick relevant boxes 
Specifications of materials, objects, systems. 
Working drawings. 
~ go/ 
Flow charts~ for computer systems, work systems etc. 
Procedures - instruction manuals, work instruction sheets, etc. 
Schedules - production, maintenance etc. 
Lists - material requirements, costs, etc. 
sketches, diagrams, graphs. 
Quotations, tenders, estimates. 
Brochures, leaflets - Technical sales, 
Demonstrations - to customers or potential customers 
Demonstrations - to employees of your firm, 
Lectures or tallcs. 
Written reports from testing state of materials; physical, 
metallurgical etc. · 
Written reports from observed state of objects or systems; surveys, 
inspections, etc. 
Written reports on observed operating conditions; 
production reports, activity and progress reports, 
production costs, etc. 
Other types of message (please specify types) 
operating logs, 
operating costs, 
Do you produce messages to explain technical situations to people with 
little or no knowledge of your technical area? 
154 
·~ Please tiak Petevant boxes ~ e I write letters to 
I give demonstrations to 
I give lectures or talks to 
I have interviews with 
I write reports to 
The general publ 
Customers or pot 
Employees or pot 
Lawyers, account 
Government depar 
Board of Directo 






ants, statutory agencies, 
tments, etc. 
rs 
pecify people) : 
Q.11 Controlling Task 
DEFINITION: The observation of your own or other people's behavioUP, or 
the performanae of teahniaal equipment, and the inferenoe and 
implementation of ad,justments to correct deviations from the 
intended results. 
~ 
(a) Which of the following factors do you measure or 
monitor in your present job? 
Please tick relevant boxes 
1 Input to you, i.e. the materials, messages, etc. you 
receive to work on or with 
2 Output from you, i.e. the materials, messages, etc. 
you produce 
3 Work input to other people in the firm 
4 Work output from other people in the firm 
5 Equipment you use - cost of running or quality of 
6 Equipment you use - cost of maintaining 
7 Equipment other people in the firm use - cost of 
running or quality of 
8 Equipment other people in the firm use - cost of 
maintaining 
9 Other (please specify factors): 
~ >, t1 
0 +l~ •ri ~ 
•ri 0 +l 0 
+l --l .: 
Ul IU IU 
0 ;:1 ::l u Ol a 
(b) When those factors which you measure or monitor have been outside 
acceptable limits, which of the following actions have you taken? 
You may tiok more than one box for each aotion, if applioable. 
1 
According to my own experience I 
According to written rules or procedures or to rules laid down by a 
superior in the firm I 
reorganised the group of people or specified how to reorganise the 
group of people (by recommendation, request or command) to achieve 





2 revised the intended results or specified how to revise the intended 
results to bring them into line with what was actually happening 
_____ _, 
155 
3 changed or modified the technical equipment or specified how to change 
or modify the technical equipment to increaseproductivity 
1--+----l 
4 trained/instructed the people causing the deviation or specified how 
they should be trained/instructed -
















Somo oj' Uw trwk11 in iln'.11 f!aPt may not be applimt/Jlo to youP Job, 
ij' th-i,n lo no, plecwe j'ollow the aPr>otJIJ [Pam the NO boxea, 
Q.12 Manipulative Tasks 
(a) Do you use, have to know how to use or need an appreciation of the use 
of instruments, manufacturing plant, machinery or special purpose 
equipment in your present job? 
(b) Types of Manipulative Tasks 
Please tiak ~etevant boxes 
Yesl ~ 
If NO go to Q,13~ 
I perform this task with skill in my present job. 
I have to know how to perform this task to be competent in 
my present job 
I need an appreciation of this task to be competent in my present 
job 
using drawing equipment 
ltMusing calculating instruments 
~ calibrating or using measuring instruments 
using other instruments (please specify instrument type) 
repairing or maintaining measuring instruments 
I I I I . 
repairing or maintaining other instruments (please specify 
instrument type) 
I I I, I ............................ ••••••••••••••••••••••••••••••• 
using hand tools 
t=t='Dusing press tools, moulds and dies 
ITDusing jigs and fixtures 
using machine cutting tools, e.g. form tools, broaches, 
milling cutters, thread and gear cutters 
CTTioperating power generating plant ITU operating process plant 
------
operating special purpose equipment e.g. research rigs, 
development rigs (please specify equipment types) 
110110 ... • .. ••••ou10110•01 •••••••••••••••••••••••••••••••• 













Question 12 Continued 
(c) Knowledge of measuring instruments 
Do you 11rw, have 
uso of mo~suring 




go to Q,13 
Please tiak r>elevant boxes. 
Note: the headings r>efet• to the 'operating pr>inaiple' of the instX'Wrlent, 
i. e, ho1,; the inst1'Ulllent 1"0r>ks, and not to the pa:r>ameter> being measur>ed, 
e.g. an eleatr>iaally oper>ated petrol gauge would be alassified as 
'eleatr>iaal' and not fluid. 
I~ this type of measuring instrument with skill in my present job. 
I have to know how to use this type of measuring instrument to be 
competent in my present job 
I need an appreciation of the use of this type of measuring 
instrument to be competent in my present job 















Q,13. !_'_l~!~lll<J '1'<1E~ 
Df,,'FTNJ'l'TON: The pvocluctfon of a mrrnnage deBOr>ibing the action OT' rneuite 
you intend a g:t>oup of people to produce at some j'utur>e time, 
(a) As part of your job, do you plan: the work of individual personnel 
in the firm; the objectives or expected performance of a section, 
department, division of the firm; or the objectives or expected 
performance of the firm as a whole? 
If your, answer> is YES please indicate the types of plan you produae 
and the time-pe:t>ioda you look ahead in produaing those plans by 




please apeaify maximum time-period you look ahead. (You may tiak 






Time period you look 
ahead to produce plans 
Up to,OVer l 
1 yr yr, up 
to 3 
yrs 








• , .years 
Types of plan you produce 
Plana for individual pe:t>sonnel OT' seations of the 
firm, i.e. statements outlining the performance or 
behaviour expected of individual personnel or a part 
of a major function of the firm. For example: 
workshop schedules, material purchase budgets, 
salesmen's targets ------------Plans for a majo:t> funation of the firm (e.g. 
production, personnel, :t>eaea:t>ch, ma:t>keting, finance 
eta,) i.e. statements outlining the objectives of, 
expected performance of, or resource allocation 
within a major function of the firm. For example: 
production budgets, marketing plans, 
Plana fo:t> resource acquisition or> allocation for 
the firm as a wlwle, i.e, statements outlining the 
amount and type of each resource (i,e, money, 
facilities, equipment, materials, supplies, services 
or personnel) that will be required by the firm or 
the allocation of those resources to the major 
functions of the firm (these plans include most or all 
of the major functions). For example: personnel 
recrui_tment policies, equipment maintenance or 
replacement policies, financial budgeting for firm 
as a whole. -~------..... ---
Plans outlining the objeatives of the firm as a whole 
i.e. statements outlining the purpose, aims, goals, 
objectives of the firm as a whole or what the company 
might/should be like at some future date (these plans 
include most or all of the major functions). 
For example: scenarios (statements about what kind 
of business the firm would like to be in and the way 
in which its business is to be conducted), statements 
regarding the firm's performance objectives (e.g. 






Question 13 continued 
(b) Please name the groups you plan for. 
Name of Group No. of people in group (if known 
Q.14 Designing Task 
DEFINITION: The production of a message describing the essentiat features 
of a new object/system/procedure/method so that it can be 
produced, 






PZease indicate which of the fottowing messages you receive or 
produce by ticking the retevant boxes 
I receive messages which describe 
I produce messuges which describe 
a detailed specification of the ne 
For example: detailed working dra 
programs, operation charts, sampii 
an outline specification of the ne 
giving the values of the main var>i 
description of an object/system(;; 
assembly drawings; a statement ou 
procedure/method, such as process 
flow charts. 
the performance of the new object/ 
what it should do). For example: 
an object/system; the aim, purpos 
method, 
w object/system/procedure/method, 
wings of objects, computer 
ng designs, designs of experiments, 
w object/system/procedure/method 
ables. For example: a structural 
hat it should look like), such as 
tlining the main elements of a 
charts, flow charts; computer 
system/procedv:rie/method, (i.e. 
a functional specification of 
e, objective of a procedure/ 
a problem situation which requires 
(modifiaation) of an object/system 
. the design or redesign 
·/procedure/method to solve it • 
Question 14 continued 
(c) Please indicate 1,)hich of the fol,l,ol,)ing objects/systems/priocedures/methoda 


















jigs, tools, fixtures, etc. 
instruments 
mechanical components and machines 
electrical/electronic components and circuits 
structures 
chemical plant 
factory or departmental layout 
other (please specify): 
Procedures/methods 
computer programs 
computer software systems 




production or test procedures or work methods 
organisational structure of firm 















Q.15 Negotiating Task 
DEFINITION: Bargaining for the exchange of vatued possessions, as a 
principal or as an agent of the firm. 
(a) As part of your job, do you negotiate contracts or agreements on 
behalf of the firm? 
(Please answer this question if you negotiate contracts on behalf of 
the firm whether or not you sign or authorise those contracts) 
_j IYESI ~ 
1'111 go to Q, 16 
(b) I negotiate contracts or agreements with: 
Suppliers of services, e.g. transporters, advertisers, personnel 
consultants. 
Suppliers of materials, energy, partly finished goods or components 
Suppliers of capital (e.g. banks, finance houses, etc.) 
Suppliers of machinery for making the firm's products 
Suppliers of tools, jigs and fixtures for making the firm's products 
Suppliers of proven designs or proven process know how, e.g. 
overseas licensors 
Trade Unions 
Employees not in Trade Unions 
Professional consultants working on the firm's problems 
Customers and p9tential customers 
Licensees of the firm's designs, products or other technical know how 
Government agencies, local bodies, and other statutory organisations 
Others - please specify 
161 
I 
Q,16 Organising Task 
DEPIN[TION: The allocation or assignment of tasks to people and the 
co-ordination and integration of theh• behaviour-.-
162 
(a) As part of your job, do you organise a group of people in your firm? 
I NO I . 
Name of Group No. of people in group 
(if known) 
(b) Are there other sections, departments, divisions, etc. in the firm which 
you don't organise, but for which you have to know how they are organised 
to be competent in your work? 
NO -










E R R A T A 
Line 
7 
3 and 6 
6 
1 
"phenoma" should be "phenomena" 
"Vj II 
B 
should be "Vj " 
Bl 
"goups" should be "groups" 
"where" should be "whose" 
